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[flt$£ 1 1 ] WfeaBJfiJEailWMT&S, 1 0 CKiiOlSilAft 

_ 

14] fv^^i i **e> 3 ©v%r*ij^cia*©>Ky nc£gnrt 

[flftftgl 5] gB#!## : 4K:fB«©&MB#J^e>fc*DNA*fctt*G> 

e 

Hf#3U 6] »^l^e>4©v^r^^^cfa«©/Ky^^^ < '^c^-r 

(a) «3Ky<^KJC«|ft«»S:*«S**Xg, 

(b) SsKU Kfc**«»fc©IS'&«tt«:*aJi"*3:S, 

(c) KsKy^^FKUB^-r 5«tt^tt5^5:I^t5lS, Sr^tf^ 

[0 0 0 1] 
[0 0 0 2] 
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mm<D&m ttI«5E«fflt5 3K'J^^f K, Humanin 

[Sf i ] * ( i ) 

Pr o-Xnj-Cys- (Leu/Arg) -Xn 2 ~Leu-Thr- (Gly/Ser) -Xn 3 -Pr o ( I ) 

rqeu/Arg)i teLeu&fcttArg. r(Gly/Ser)j ftGjyjLfcj&Sgrg&^J. 

xn r xn 2 , &£mn 2 iz^n?tim&izio?%m£iTO)&M<z>T $ ;m*m-t) 

[f»*^2] TIE (a) (b) lCfB«©^U^^Fc 

( a ) @2#J## : 5 — 8 . 10. 12. 13. 21 — 24. 26 — 29. 32. 

33. 3 7-4 0. &i:tf4 2fr*>&&m£ vmM&fiz>T'$ ;»s^e»ft« 



(b) @B^(I#^ : 5 — 8. 1 0. 1 2. 1 3. 2 1 — 2 4 . , 2 6 — ■£ 9 . 3 2 . 
3 3. 3 7—4 0. £J:lF4 2^&3&«»J: Ulfe^Sf 5 >>^S«C£^T 

•tfVlzf* Fc 
<DtfV<Zf* Fc 

17* \? n<Dm&#v 17* Fc 

[»#£5] sf*^^4m^*i2MC§B«tf>tfy 17* F&n- F"T 
<2> D N A„ 

[f»*^6] St 5 {Cfa^^DN A#»A3*lfe'<*#-. 
VNi-*ti7bHCfB«CD7Ky Ftf)$£it#?£c 
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y;i,y7Wv-:|p§ (Alzheimer's disease; AD) itm&Mi&Wtl&SfcfflZZ-g tlX 

mKitmmmo^nmM^ #^0^*^ (intraneural tangles), is^o* 

ziyn-Vy KJClg^5fntt(5D^ (congophilic dence core) ^^-o^fflBS^^A^ 
^t^Sli: )R jc g W Ati £ tiT £ »J , ADlc £ #&*|llfl&5ES8^© 5l&a8l 

[0 0 0 3] 

¥SH£©iJSH£AD (FAD) bttt, 4g©M 

t£Z>>fJl-zt : V642I/F/G APP (fSt^tt 695T ^ 7 Mfefef SoAPP-e&S APPggg <D 
, KM595/596NL APP (NL-APP) > :/ l/-fe- U >(PS)-l^Mfl^ £«J:tfPS-2 
JE*fftjy#«"r* (Shastry, B.S. and Giblin, F.J. (1999) Brain Res. Bull. 
48, 121-127) „ Yamatsuj i £> APP© 3 Otf)V642lE^^ cDNA &tt&ffil&tfc F 
11 K:-a»Kl«33iS«fcl*©«»K:*r5*, r4x6>©FAD«^^, #&*HJ& 
©«IlS5BS:3F^ie3b#Sri:at«Ufc (Yamatsuji, T. et al. (1996) Scienc 
e 272, 1349-1352) . «J^;«*#«-»f>fiB©WftlHlia«&fflV^fe^ 
tC<fcoT%5tig£*lfc (Zhao, B. et al. (1997) J. Neurosci. Res. 47, 253-2 
63; Luo, J. J. et al. (1999) J. Neurosci. Res. 55, 629-42) . £ fe, Woloz 
in£>&, FADBBJt^M N141I PS-2 # PC12 SfflflBtcfc VMT^«Uc*BJ&?E©i«£ 
-eLTFADM^M PS-l #T U >r?#©y jK h - */X SrSPTr* 
^^^Iliitfc (Wolozin, B. et al. (1996) Science 274, 1710-1713; Wolozi 
n, B. et al. (1998) Neurobiol. Aging 19, S23-27) „ $ h JC, PS-HCC^T 
fe, A j8»^^#a^-( trophic factor) ©&^Kl<fc y»#3*l*#&*H16?6© 
?S-mm&<D$&mz£V±g'-tZ>Z.£ (Guo,, Q. et al. (1996) Neu 
roreport 8, 379-83; Zhang, Z. et al. (1998) Nature 395, 698-702; Guo, Q. 
et al. (1999) Proc. Natl. Acad. Sci. U.S.A. 96., 4125-30) „ W£M 
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'y^y.v^-v tony h o-juzit^ ^mm^-^iz^^mmmzM-t^m 

^tt^M^-S (Czech, C. et al. (1998) Neuroscience 87, 325-36) 

(Weihl, C. C. et al. (1999) J. Neurosci. 19, 5360-9; Bursztajn, S 
pt al (1938) .T Nenrnsci 1«, fl7fln-9^ . ffi43T(7) 4 j iff (7) FA Dm^^ (V642Sg 
^MAPP, NL-APP, PS-1^H#> £ J: tfPS-2^#|#0 ©±T^ #MM?E£I§ 

mT*mmzti2>kmfc?-iz & y s§#$ uttstz: 

[0 0 04] 

[HU8#S£& L <fc e> 

[0 0 0 5] 

tt cm* -etc,' ^^r^^yx-rv-^M^M V642i r^n-f Fttf 
wftm&m (V642i app) s^wtc^t-sweywie* (fh/ecr/v642d *m 

5£LT^£ (HBR4*I»## WO00/14204#fig) „ Z.<DXkV&. V642I APPtf Fll# 
»*Hl!SlCfeV^Txir ^f>f y>«l3gJCjS«FLT«3R"rS. F11/ECR/V642I Mm**. 

£j£H^-r*)\ »>f>af i/<-i/3 >^tt2T<^SSt©J(WJfi^jlWlia5E-€:jer-rtc 
i©^&V> 0 2jC^#tt, dtf>Fll/EcR/V642I jjSHflg*:, V642I APPtC «k U *l 

[0 0 0 6] 

fJ&fc*), 7^/7A>f7-i (AD) A#KJ:y»3KcDNA9>f^9y-€:fll»b 
, rtl&_bSa F11/ECR/V642I s&Hfl&lC h 9 7 a: * 5/ 3 > UT, V642I APP iZ 

&zttmmmjefrb&%m^t~MffizmiR*&'rxh^y7miz&2>*9 u - - 
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>y&f£3:*fcyigLfTofc. *<B*gJH, V642I APP JCj:£#»Hfl& 

JE&^M-rSff^i&it^&ra^-rSiiltC^Ufe. Humanin (HN) cDNA££ 

15^- [V642I APP, KM595/596NL APP, M146L ^H2-'J >(PS)-1, £J:I>* N141I 

ps-2] j: a g 1-43 tc * y ssa» a *i & MMMMMMMj: & ^ t t>mm L 

^tllC^fb, (HD) /#«/MKttaltt^SI^ (spinocerebellar 

atazia; SCA) tcW&LfestfU iOl/* ^ > 'J fcf- h Q79 jtt&ttttffi4tg!fc& 
(amyotrophic lateral sclerosis; ALS) iCglBSLfc Cu/Zn{j&#4$;* — A— ^df 
i^W Kf-f XA^- if (Cu/Zn-dependent superoxide dismutase; S0D1) 
lC«fc*#jg#ttJC*fLTttS&**^SJ&^ofco HN mRNA tt*«#fi*JK^©«fe 

JfolO/iMCDl/^JCsfcl/fco ZL©Jg#_t?f Kltt, V642I APPKl J: «#Jtt3W«»B*»& 

ra«©ffi*-is«^ffi^4a©Aj)»e^K:^s#«««^ffi*^u, i~i 

OjaMT?*©i0flm*:*£fcofc. #&fg£^3i±£HNS|2»#;5:r2- F "f~ -5 cDNA 

jSWJBbfc. sKU^^K©«3tS:^T?SttS:tt»Ufem^ 8#g©Cys£l4 
# @ <D SertfiMm &mm L £ . C8A©g#| U * * n. - £ ^ IC *C 

aa*, suG&umzuxirzL-m&zmmzmiiaziifca sug hn 

K (HNG) tt, <£nM (l~10nM) T% 4tt^T©FADfcte^fr & ©^fefi&S^/B 
£t*L£ 0 HN^MADJgttttla^il^JlWiSlCfeV^Tfea^Stl. HNlCfc^Ttt 
/iMlx/<;i/T% ££S14GS§2gfls (HNG) {C &V>T«nM Tf, Aj8#5l£®3f 

M3E£<fcttlM«*£^SL£;tf, C8A (HNA) &Cte^<£>?gffite Jl £ tl&fro 
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m 

gtSCIofc. S14G HN jKU^^ KtC2T^ ;i©H5:iALfc^ 

[0 0 0 7] 

(1) 5£ (I) 

Pr o-Xi^-Cys- (Leu/ Arg) -Xn 2 -Leu-Thr- (G 1 y/Ser) -Xng-Pr o ( I ) 

(^cfi, r(Leu/Arg)j ttLeu£ fcttArg, r(Gly/Ser)j fctGly& £teSer-e& »J , 
Xn r _Xn 2> £ «fc tH^Ji^ ^*t»StJC tt*© T ft'*"** ) 

(2) TIH (a) (b) Jcaa*CD3KU^^K, 

( a ) ge#l#-i§- : 5 — 8 , 10, 12, 13, 21 — 24, 26 — 29, 32 
, 3 3, 3 7-4 0, fcJ:t>*4 Z^Pj&S^yi^WT^ J 

(b) BB70## : 5-8, 10, 12, 13, 21-24, 26-29, 32 
, 3 3, 3 7-4 0, 33J:t?4 2^e>5&SPJ:ya^S*l€>r^ ^SIBB^ItCfeVx 

(3) #^jM^©^W<z>£«>£J8v^, (D £fct* (2) KHB«©3KU ^ 

(4) (1) (3) ©v>-f4x*HcSa^©JKU^^Ki:fi6©3J<U^^Ki: 

(5) (l) (4) c^1^n2Mc§SS<£>tf U^:/^- K&a- KtfiDN A, 

(6) (5) lCfB«©DNA^#A$n^^<^^-. 
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(7) (6) izmm&K? z-zun^-zmzmm, 

(8) (7) ce«©i&£imjft«:«*u ^m^r^v^^^^mm^mm 
*fett-e©«#±?it^e>0iR'rsxjgs:^tf, (D (4) <z>v>T*ifricfB 

(9) (1) fr£ (4) ©v%^n^K:SB*©3Ky^^K%#««IlfiK:S!jttS* 

do) (i) (4) ©v>i 2 ti*HcfB«(Z)^u^^ K*fc« (6) izmm 
(id #iimmt^§, (i o) Ktm<Dm.mmmm. 

(1 2) «rg^tt&#"5^CD^I»*fctttl&«lCfflV^P>*l*, (1 0) \ZUm<D 

(13) T-n/yA^fv-^^B&^fettt&aJJcfflv^ti*, do) {cfH«©E 
d4) (i) frb (3) ©v^-rn*^cga«cD3Ky/<^Ktci§^'r*«tf*:, 

lfr&4>fc< h%l5^^ i/rt^ Ffc-g-fr, (l) (4) (DV>-r4xAHcfa«©JK 

U F£=I- F1-£DNA©1£ffi££teigmcMV^;ri£DN A. 

(16) (1) (4) ©v^-rti^jcgHtSOsKU^^Ktc^-rs-ffc^© 

(a) KEiKy^^KKllftttttW&lfliHS-ttSXS, 

(b) «aKy^^Ki:*tfttt»fc©|§^?gttS:ttm*t*XS, 

[0 0 0 8] 

mmftifits&hfc'*'?* F$.t=.izm&n*m?o a<y fku*^^ f-t y 

*-rT (peptide isosteres) #-£**lT% J: V\„ TKU^^Ftt, MS, ^ 
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. mmat. i-m*<Drtvirtf~-y* r$/mwm> y^;^. t.t=.&*uv 

, awefejcv*. ^mr^tt. r-fe^Mfc. r^Mfc. adpd#^;wc Fffc 
, [ y=?\fy (flavin) , **ix*-^F, ^^i/*^F*##v--fll*tr , lfi«fHI» 

ft. asfe^^yT^yMyr/h-ji/ ] qw&wafrft, ^ax'j^^m 

attf-fb. K^M K*^/Wfc, tfa^;i/*^>^ft, t-A^jK 

* 2/;Wfc> ^ u n s//wt, tFn^ */;Wt, a - Ffb, * ^;Wfc, ?nh>f^ 

[0 0 0 9] 

^ F£H&-r&o *»ft* { *lLfe, Human in (HN) sKU^^F^T^y 

Wmn*WM& J $'. 5ic, ^*f'J ^^"^ F&n- K-r -5 ;*--:/> U — ^ >^-7 

l/-A©cDNABJ^£BB#f## :■ 4 KlaVT. Humanin ADC S #&IWifi?E 

Humanin © T ^ J WS^W^ %> & MG (S14G) : 8 ) It*. Humani 

n ICfcfc^ 100~1000fgiS^T>#:i^X^J|l£^b£o HNGCOM^ft 

AGA-HNG (1B^I## : 4 2) ft HNG «fc U V^tt&a* b fee 

SBtf>tf<l> FtCtt, Humanin, HNG, £ «fc AGA-HNG *l -5 , 

[0 0 10] 

#5gl£lCi:tK Humanin ©C^tC FLAG # (DYKDDDDK) ^ftinbTfe 
> #ft-R*t^fflJC»»S:^3B;V>ri:*«^$nfe „ £MC Humani 

n <©C5fc 4T^>>^ (KRRA) &flfi<Z>T ^ ^ BWJ*il4«T ! fe, 5t;*tf> Humain £|s! 
^^S^^Mfc^bTV^ v<HjKir&) o r*l£<©*^&. Humaroim, HNG, 
AGA-HNG ©7 ^ ; TOJlC^l^fAtS i t (C J: o T, ^tlbfcH*? 

[0011] 



8 



tf}!iE# 2000-3085470 




#2 000 — 201456 



Humanin CD^^M^SrM £ {CfNfflfcfl? 3 ^ fc^VV Humanin 
©3#S~19#B^^^-517T^y^©^U^^K (HN-17, BE#J#-^ : 2 1 

3) „ $e>C HNG ©3#@(7)Pro3b^l9#@<DPro^e > ^§jJ<y K (HNG-1 

7, ffifll**: 2 4) 0#7^;iMW7$;li:fIlT, 

l#g(DPro, 6&tf)Cys, 7#g(DLeu > 10— 12#@© Leu-Thr-Gly. 17 
[0 0 12] 

*,hn-i7) , wmmm?£mz$<t>iite^. tr^ 7#g©Leu{cras-r&sis&#Arg 

CMSflTV^^fcsKy^^K (HNR; @S^J#-t : 7) tt, ^&W£.M^(D 
ffiStlfctfU *^K©TS /^iCfcv^T, ?gttC#*K»fe*^/*fett*R 

o 

[0 0 13] 

^^KOjKU^^Ktt, 5£ (I) 
Pro-Xn 1 -Cys-(Leu/Arg)-Xn 2 -Leu-Thr-(Gly/Ser)-Xn 3 -Pro (I) 

frk&&T^ yKBBjaS^^ TJVV7\4T-m (AD) tcH5t-rsWfelBflS5E2: 
«r«ffi-«?SffiS:^ , rS3Ky^^K*^*nS. 5£#, r(Leu/Arg)j IZLeuttc 
ttArg, r(Gly/Ser)j HXly* tz. fc*Ser*e& »J , Xn r Xn g , fei^'X^i-?- 41^*1 

te-en^n&sac 2-6, o—4, is&Tf 2-6 ii©ftt©7^;i> 
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ft 



[0 0 14] 

Xi^ ©IB?[J£ LTtt. ^£L<&. «J*tf (Arg/Ala)-(Gly/Ala)-(Phe/Ala)-( 
Serf A 1 a) e> & * BB#ffc &T$Z.tl%<D WW X £ *l £ IB^fl * 

*l3 0 ZlZl-e. Mx-li TArg/Alaj ttArg*fe»AlaT?i*r -<tt*«(» 

) o 4R#fi&fi&E b t tie© r ^ j w.<® tnv- ■?m<DW&%. g&m-fc&ti & 

„ ZL<D& z>temP}£. ITU Arg-Gly-Phe-Ser. Ala-Gly-Phe-Sei\ Arg-Ala-Phe- 
Ser. Arg-Gly-Ala-Ser, it ft it Arg-Gly-Phe-Ala & £tf$fri#€>n&.-- Xn 2 
<Z>BB#J£ ftt. h < M^li XLeu/Ala)-(Leu/Ala)^g>^^>@B#J^S.J: 

Ttt. Leu-Leu, Ala-Leu. Leu-Ala & £>*l£ 0 £fc> Xn 3 ©IH^JilLT 

l±. #*b<W:, MxJ£ (Glu/Ala)-(Ile/Ala)-(Asp/Ala)-(Leu/Ala)*»e><fc*K 

#I£LT&. Glu-Ile-Asp-Leu. Ala-I le-Asp-Leu. Glu-A la- Asp-Leu. Glu-Ile-A 
la-Leu. Glu-Ile-Asp-Ala tjt E i$m~fh *l£= Xn r Xr» 2 . £J;tfXn 3 (Z>@2#Ri# 

[0 0 15] 

ADtcKm-rs#^«BJ9S56«. «tffei*s*wie fii mm) 

m MK&tt&ft**) KfcttS app, ps-i. sfcfctt ps-2 <z>gEJ*# 

(iitf V642I/F/G APP. NL-APP. M146L PS-1. N141I PS-2) ©Ig^llC 

«fc »J ^l^^r Sn^ftfi. %JfS#«*&*^©Aj8 (W*.tfA 01-43) ©Sfo&lHCfcoT 
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000/14204#M) {Ctot^tSIt^t^o 

[0 0 16] 

Mtftm£jj&*®mirfr&. ii« V642I/F/G APP, NL-APP, M146L ps-i, * 
felt N141I PS-2&£©FAD*>£^£^1-3^#-£#&T\ 

<gT-r*us, ^©jku^^ KttADKiM^t-s#aiiiiiia5Bt:«iiw , r«?stts^-r 

[0 0 17] 

*^©5Ky<^Ftt, BB#I##:5~8, 10, 12. 13, 21 

— 24, 2 6~2 9, 3 2, 3 3, 3 7~40, £ £tf 4 2 ^£>&£g£ <fc »J 

T^y/Wv-^ (AD) icIB^t^W^^Sraifll^^rStt^^i" 
[0 0 18] 
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m. «k y#* L<&i2#i*u $e>jc^*b<«ioj^f^, 3£&c#£L<te8ai*j 

[0 0 19] 

@S^J#^- : 5 — 8 . 10. 12. 13, 21—24. 26 — 29. 32. 33. 
3 7 — 4 0. 4 2fre>&33¥J; U»#lS*lST5 ^ $mB3W£ U ^ 

fc£##*fe>*i£. *«#w«siicj:ysKy^^K©#jgjWifi 

[0 0 2 0] 
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I, PP. 3-74, MsZit^mA, 199230 o ^7^K (D&&mZ. 
fciftCfcy Humanin cDNA (#H*.fcCBE#I#-£ : 4) fC^5:iAl, r*l£?iak 

[0 0 2 1] 

7WI~b < WrTslmiQm^ y b < 

b < te60kDa#ft, «k b < &15kDaJ^ft, J; y#* b< »6kDaJBil|£, £ £ {C 

b < &4kDaJ£Aft-e&£ 0 
[0 0 2 2] 

h%2o©sKU^^ K#£*gbfcsKy ^CT'?- KT'&U. ^T"^ K^lCfc y, 
* # V K ^ F <D 3 - K«« £ 7 1/ - A tf-m-t Z> «fc ? K:3t*g $ it fc^gfc £ 

^^sziiijcj: yjsat-rsz. t^-esSo m<D^)i7* fzlxi** ?<d 

U ^75=- K*Wf e>*i*. MzibWiziZ, His#?\ ha#?\ gfp. h-xM^ 

MSK, S-h7>X7x7-€ (GST) teEitmf bftZo 
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[0 0 2 3] 

^mmotiiv^??- Ktc«, ^©ft%-££*i£ 0 roio^Mitfc 
ttfts^s§^£*i£ 0 jMfrimcte. MitimMmiKDm. (Mz.it. m.mm. v 
>m&. Jtft*f»&v mmm.*?) . mmm torn, imz.it. wmm. 
, %mm. *?mm.. mmm., -fue-a-ymm.^ y^^rnm. v 

i/>f>lfeft. n;\>7WLi&. iSiS. ?:n>itjfe, U^zfggft. >>:i?igft. & 
S^ft. * #>x;b*>^ft. ^>-tf>x;i/7ft>^ft&£) , &£W*ft«i: 

©ft wz.it* r^^-f^ ^hu ?Aft^#y ?^ft&if©y;i/#y£M 
ft. *;PS/^Aftfe<fctKv^*i/^Aft^if©T;i/^u±^Mft. 

[0 0 2 4] 

£ &sg i$& if iz j: y sse«itm«w hhm« -„ d © * e> & 
tit *?*>ft e> s .. m.**^ ^ ^ ic -e®N ^sssm^c ^sg. 

JttJtaKy K*i*t5 7 5 7^©ffiff^©^tB*©v>1^ftfr#^««^©f[ii 

©r;v^r;v^ T->;i/«, k^, y>&S> r^jm, m 
* -T- ;v * if if e> n s # rn e> ic m ps $ n & v % „ 

[0 0 2 5] 

yittiiK Mill yfc^E-feU^ 0-4-k: 
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a -7i^^'J rhtfT*#£o /KU^^Kc?) 

. «ffifflJ-e«E«f#i56. NMR, X«HgS»*f«:^'b^©#actCJ:oT»«fU, 
[0 0 2 6] 

©DNA©ffi*tt#K:«IiSS n-T. I^J&DNA. >!rV2*DNA, cDNA *l&„ # 

$§(95(£>DNAtC&. @S^IJ## : 4 *l£ Human in Z - Z>cMktf'g$.ftZ> 

o * fc. gS^J## : 5 ~ 8, 10. 12. 13. 21 — 24. 26-29. 32 

. 33. 37-40. 2izmm.(DT $ Jwz^-F-tzftM&mmic.m 

jKUAtfflUBI^ IRES. mRNA£^fc • ^^ftsSS3TO£^tf) fe^-efcJ:^. 
[0 0 2 7] 
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(Okamoto et al., J. Biol. Chem. 270: 4205-4208, 1995) . pcDNA-CHO^HJ^^ 
(Takahashi et al., J. Biol. Chem. 270: 19041-19045, 1995) , CMV 
^0^-^-^7X5 F-C0S^Bflg^ (Yamatsuji et al., EMB0 J. 15: 498-509 

, 1 9 96) fr y- tfmtf *>n z>i }\ z ti hi zMmz ft ^ K 

[0 0 2 8] 

IC. Humanin HNG mt. l§^$-&fcM*^HfffiS^fC^$ *U 

ti tc v s< zf* f itnmmm^B & r > # =3 x -r & ^tt & ^ l & „ # 

[0 0 2 9] 

##glEtf>3}? U ^ >^ F, S-7l:^l§^©^ 'J *zf?- F £ ^ - Kts« n 

fcLTJBv>S«u ^ffi*, £JS:&i&zK> ^®3>J> 3c£S!U «#fflf, I^S^ffi 
M> f&CDgSK (BSA^if) „ f-7>X7i^H^| (Vtf7^?i/ny&, 

[0 0 3 0] 

„ in vivo T*g>m?2>m&te. mmttvmfflnmmzitezmmztfv^rFtf 
F-e^n^io/iM^feii^tiJ: y<£^aST5\ umtm^om'&itm-* & 
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y^^F##»tt-e «ftKl#A££&^3ILTtK df'J^^f 

F#Mfl&^£#2&3*u iM?:WJt5l^^t^2>. £©&«>£», ffl%.l£ 

# y K «r»3»"r S * * # - $r«ic^ A-t 2> ZL H iz «fc y , * 

a in vivo ^^XiaMtelMa^LMMj^^^i^^ 
©^^©jKy*^ F&H3H" ex vivo 

&Cj:y. MH©M©M^£^Mir£3tfc^tgT*&£o 
[0 0 3 1] 

^©dfy^^Ftt, M{c^^e>^nx.^^tici: y, ^fcte^Mfc©^ 1 ; ^ 

[0 0 3 2] 

HJ6MlC^$n<5<k^lC ffc^J&£*l£: Humanin (HN) jtfy^^PFte, 0 

&^©ig^#&ionMa±-e nmmmm £SHW-f * u i~io * n^mm. 

T'*A©ffllM?Stt5:^bfco HNGfc<fct£ AGA-HNG iKy^^Ftt> *&lnM 

T?^3»*fctt-f*^3&#iiiisfi#MS:^bfc. rate, 3tie>©jJ<y 

F£n- F-TSDNASrimflS^AbT^^-tirSr ^Ic^oT^fcfe&S 

tt, SH&SECDaKyt^F, iiiUi^l&^^&ttflabfcjKy F&#83! 
SitS^i: # -©&-£#&&. in vivo tfeott) ex vivo 7? 

$>oTt)J;v^ ic ffi 5 ft©'** ITIt T'rJV'itoTs 

kvz-^ aav (y^v Bfifl^-f ;i/>0 /\;i/^x^>f ( 

V^^l^ Robbins and Ghivizzani, Pharmacol. Ther. 80: 35-47, 1998) . U 
h n ;i/X^s^7 # — (Engel and Kohn, Front. Biosci. 4: e26-33, 1999) , 
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l/Zs^?? ^ )l>^<>7 $ — (Lundstrom, K. , 1999, J. Recept. Signal. Transduc 
t. Res. 19: 673-686) & if £J§ ^Z, Z\ Zl £>*l&#\ d*l&fCiWI83n& 

[0 0 3 3] 

&\,^Tni&Mffi<DMm?BtfMZ&Z£tfmbfriZ2tlT^2> (I. Nishimoto et 
al.,1997, Adv. Pharmacol., 41: 337-368) „ Z. tf>jjfflJB&?6lC APP (I. Nishim 
oto et al.,1998, Neurobiol. Aging., 19: S33-S38) (Nishimu 
ra et al., 1999, Clin. Genet. 55: 219-225) <D&&M<Dfti&lk-ftfflM- bT V> 

mmm^mmmzmm-t^mm^m-tzzt^mx&z a. Kirino, 1982, 

Brain Res. , 239: 57-69) 0 tC0i&> «S*S*#C)A-^r>y >^ (M.H. Polyme 
ropoulos et al., 1997, Science, 276: 2045-2047) , A/ffi U - fc?-/Jvfls(L 
ewy bodies)^ (M.G. Spillantini et al., 1998, Pr oc. Natl. Acad. Sci. USA, 9 
5 : 6469-6473) % # ? >^IC#^ E mm^ffiVttmt tfc. 

k?P<DMnft*x*$>2> aplpi $fe5ctt^7n-«#i¥©MHit^i:vN^ti 

TV^ (Lenkkeri, U. et al., 1998, Hum. Genet. 102: 192-196) Z\ 
[0 0 3 4] 

M^mjjmzzvmmt'tzz.t^mT'&z. w%.&. mmm±m^nz>m 
<b*>L Mzfamzit, mm^^m^*. mwm. $atm. mm#u 
Rmfs&m. &&m. '&Mnte££m^m&&fr^xmmitvx&&-tz>z.tLtf 
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[0 0 3 5] 

IKfi, «M6l*, JK^ft, *fcl±fintttcf?;fo*i3S 

•efeti « a jca^ii- £ ^ t # arte t'fes. 

[0 0 3 6] 

*> > Human in^U^y^ K t fe ft Zl^V il l^^0#S»l jgjE^f^M S f t S © 

lnMJ^Jt. #£L<te 10nM^_h> £ *j # £ b < & lOOnM 
J^Jt> <fcy«F*U<tt l*m±tLl£Z>&5\Z&l>t$tlZ>'<gT*&Zo HNG££& 

&tLh<lt lOpMJ^Jt, *y#iEb<l* lOOpMJ^Jt. <fcy8F*l/<te lnMJgUii: 

fc£<j:-Mci£^£*i5^£ *fe aga-hng t?*>*i«, HNG©»#©-#*e> 

[0 0 3 7] 
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w 

Siiims. &#0>fNKtt* 4iftI©*»K:«oTff e> 3fc#T?*<* (Ed. Ha 
rlow and David Lane. Antibodies: A Laboratory Manual, Cold Spring Harbor 
Laboratory, 1988) „ 

[0 0 3 8] 

Humanin % b < & Humanin K©jfe*^ £ ttW^im&^tfM^^ 

^cd*£T#. AD 5: it - Cf #M £ £: l£ cd ffi CD Hvgl^l^^^© # BSr»# l&^l&W^t Jc 
o ^^ilbTli, Mx«*n: Humanin £a$:?£:fl5 V^RIA&lC J: y, ifil?K^fe^ 

[0 0 3 9] 

%J:V> 0 iiH Fab. F(ab') 2 , Fv % £ £ ©^ft^^i; ni>. 

[0 04 0] 

#HSi£tt££> Humanin £ ZI - K £ DNA (SE#J## : 4) £ fete-?-©;^^ 
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*m?tl\£&^° mm&m— tttt, rAltschul, S. F. et al., 1990 

, J. Mol. Biol. 215: 403-410j (C«*CD*asK:t£oT»Jt'r* £ 
[0 0 4 1] 

-©.fc^&DNAlCtt, K-TSDMA^RMAOlftffi^JSdK: 
JL^A?" 7£$&m<Dtf U F © 38 aafeWHEf 1" £ © 5? 
*l/*-^FXtt2*l'a-^FS8*# r>^-fe>^*y=T5t^l/*^F 

[0 0 4 2] 

^tffit^ig, &£r>* (c) ^^©/Ky^^Fic^-rstsffi zm-tzit 
itrnzmn-tzjin. z&ttmz&vmm'? $>z.£tf-%ffix-&z> B 

[0 0 4 3] 

-5c *»lH©3Ky F»«»S*i"Ovt: : &«I:v> 0 KltbTtt, StltttBIfil 

[0 0 4 4] 
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w 

mm. mmmm±m. ^m.^^termo ^ >r -/^ y ±*ft^©35«#». 

[0 0 4 5] 
[0 0 4 6] 

m $ n « jffi«^-i> < * it Fi i & if cvnmmm) 

«9lbfe*SM!©aKy^y^ F&JSV^?:n;* h ?:n;* # > >r 
D >y -5M > ?*SUC «k y x ? y - n y ? b U , GAL4 DNA£g-&M^& if© DNA#g-£r 

W<DtfV<zf* F#£Xf&&*yrt9!R£®m&*>rt9R*lLTftmZ-&. DN 
[0 0 4 7] 
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if FlljjM. ?C12mM(l.k. Greenefc <fct>'A.S. Tischler, 1976, Proc.Natl . Aca 
d.Sci.USA, 73: 2424-2428). NTERA2IHJ9S (J . Skowronski £ <fc tfM. F. Singer, 1 
985, Proc.Natl. Acad. Sci. USA, 82: 6050-6054). SH-SY5Y$flfl£ (L . Odelstad et 
al., 1981, Brain Res., 224: 69-82)«##W r 'e>*l<5. 
[0 0 4 8] 

< tt5 > 7 r - S^^^f h*f >r ^ ^ U>f 7>f ^7 U - & $ -f, 

■ts^fc;*? u-->^-r-5 3i: : fe ) #^e)tiSo ^is^x^^ftia^ 

BIAcoreft£g);fe£f) 0 rtl e> ©X * U ^tt, 3>lfthU7^$^ hU 

mt~ *$m<7ytfv kzt* \z<bm&*mm-*2>ik&®c>mffiz.-& y r ;i/ y ^ w 

[0 0 4 9] 

"to 

V642I APP cDNA ItSA&iMW. £ #lT ^ Z> (Yamatsuji, T. et al. (1996) Scien 
ce 272, 1349-1352) „ PS-1 cDNA <D M146L^M^S «fc Zf PS-2 cDNA <D N141I 
ggi^fcte;, ^ttl^tl Peter St. George-Hyslop#± (Sherrington, R. et al. ( 
1995) Nature 375, 754-760) , 33 «fct? Luciano D'Admio1§± (Wolozin, B. et 
al. (1996) Science 274, 1710-1713) <fc *J *f JBStlfc. *HI^MV^c^t 
©FADit^^-te pcDNA *<9#— (Funk, CD. et al. (1990) Proc. Natl. Acad. 

Sci. USA, 87: 5638-5642) IZ =3 - K $ tlX . S0D1 cDNA © ALSW^^M 
ffc (A4T. G85R. G93A) (Takahashi, H. et al. (1994) Acta Neuropathol. 88, 

185-8) . £J:t>* PDN-E/G5H-Q79 fct, Shoji Tsujif#± (Niigata Uni 

versity School of Medicine, Niigata, Japan) , fcitK Akira Kakizukafi|± 
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(Osaka Biomedical Research Center, Osaka, Japan) J; l J^I§^tl^ 0 
[0 0 5 0] 

Human in £ n - F"T £ ^ X ^ F pHN HN cDNA £ pFLAG-CMV-5a/<? # - 
(pFLAG) (Eastman Kodak) ©jKU * p h jcp A LTii Lf=. a f 
&fr*>. pFLAG-CMV-5a-^^X^ F& EcoRI ;}$J;tF Kpnl T^^U HN&3-F 
^-a-fe>X^-'Jdt^^ U^-^ F (5' -AATTCACCATGGCTCCACGAGGGTTCAGCTGTCTCTTAC 
TTTTAACCAGTGAAATTGACCTGCCCGTGAAGAGGCGGGCAGGTAC-3' /gg^J#-^ : 1 ) £ T > 

U Zf^ 9 l/tf^ F (5 ' -CTGCCCGCCTCTTCACGGGCAGGTCAATTTCACTGGTTAAAAGTA AG 
AGACAGCTGAACCCTCGTGGAGCCATGGTG-3' : 2 ) & ^ >f - S> h > b £ 0 

3©"/^^^ Ftt, FLAG*?* (DYKDDDDK) tfC^MBJCiB^ L £ Human intf? U 
^F£H!3|-r£ 0 ^HHN £ 3 - F^TS pFLAG^^X^F (pHNG£<ktfpHNA) l£, 
pHN;fr£> Quick Change Site-directed Mutagenesis Kit (Stratagehe) ^rfl^T 

mmU^Wmii^ X > F© 

«^ fc fcfc. £ -rHN^: =i - F^2> ^ ^ £ J: tf7^-fe^* >f U iF* * fc' F £ 
U >MLfc^, 95"B3^ V -TT-^U >^3;&v pEGFP-N3^?#- (C Ion tech la 
boratories) ©EcoRI-Kpnlgp&lC T4 DNA^>f >UC£JJ •Vr'? f 9 n — — > 
fee H'tfc HN tKU^^F (sHN) feAJJffWaadB^fe^lKy ^?~Fte95% 
JKJlKlWSgUfcfcCD&ja^fc. ^HN (sHN) &&Z$m<D&nfr<D&f&Emm# 

JfiFLAGjfiflm Eastman Kodak (M2 ; E J V D -^;i/#tfl;, Cat. # 
IB13010) *&»Alfc. Aj3 1-43 BACHEM (Cat. #H-1586) «fcyJ»Abfc. fiS 

[0 0 5 1] 

pEF-BOStC 3 - F 3 ftfc#JfteDNA^ -f - tt, W^m^^-T F^>f > 

o t. £tfcC J: y 5ft3S4£AI)T?&S..X h ^fS^^^-ft^lttMMBK- "(«®&*t) ^ 
e>7KyA + RNA&affiUT«SSUfc. rf>y A + RNAtt, Notlgp&fc^tfBfc^y dTdT 
y 9 -Y £M ^Xmmm U feo Zl^cDNAlCEcoRI-BstXI T -^7-f7 
- (5'-pGAA TTC ACC ACA-3' 33*):^ 3' -CTT AAG GTGp-5' ) &^>f^— hU No 
tlVWmVtc (B^DNAfcRfeV^feffe, cDNAli pEF-BOS tf> BstXI-NotI WrfifK:^ 
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>f>f-hU X }/>7 hnjKl^-S/a^lCfcU XL1 Blue MRF' flc^TgjStJEtft b fco 
«f^9>f^y--9->fXfeJ:tf#AWT^r©¥i©'9->fXtt**l-e*l 3.2X10 6 cfu/ 
16ml £J:tf 0.9kb X*%>-Dt~ 0 
[0 0 5 2] 

Flllfflflg (Platika, D. et al. (1985) Proc. Natl. Acad. Sci. U.S.A. 82, 3 
499 - 3503; Yamatstiji, T. e t al. (1996) Science 272 , 1349-135 2 ) \% , 18% 

*/m%m%ms)is&T$m%.®'gii£<$;t} HamF-12 mmx^mht=. 0 ev^iv^u 

- h±lC 7X10 4 /VaiJV<DFUMm*:Mg. 18% FBSfc^tf HamF-12 JgifiT? 12 

~16#IH**bfe«, FAD^^&n- F-f£^*^ F£, HN^n-F-T^^ 
^>r.^F (pHN^) fc&JC, VT$7aL#i/ayiZ&Vm.m<Dl¥ : &&-F3B$ffih5 
>^7i?M (FAD cDNA K l^g, HN cDNA Ht^^X^ F Id 

LipofectAMINE Plus^ 8^1) ; 18% FBSfc - g-fr HamF-12 fgifeTr 2 B£ 

f9ig*Lfc„ *<D&&%L*. 10% FBSSr^tf HamF-12 JgifclCSSglU $e>C67B£ 

JC<fcy«BflS5BS:ilB^L/fe 0 HN jKU F&m^fc^»T?tt. Fll*fflfl& ( 

6 tfx/b^i/- h_h-e 7xio 4 izskm4¥&&Tx*±mt:mmiz fad» 

^S:3^F^>^7x^ hU 18% FBSSr^tf HamF-12 W2^*l 

HN Ft^iC 10% FBSS-^tf HamF-12 JgifiT* 67 

0 i«m«*U bU rfyzffr-m&Tyiz'(K&'>)mMye*W%.Lt- 0 sodkdals 

[0 0 5 3] 

P HNl:h7>X7x^hbfc Fll*llflB<Z>J&«±«r (CM/Fll-pHN) £#<5£#>C 
li, FlliWfl&lC pHN SrU3i<7ai^S/a>tCTlfil»*#^ET'e3«rBaF^>^7x 
# M (pHN littg, LipofectAMINE 2#U Plus#|g A/i 1) , 18% FBSfc-i-tf Ham 
F-12 W2mtLfc. ^<DW%i&*i 10% FBSfc^tf HamF-12 igj&lC^m 

u zt>Ksmmmm\st~o z.&mmmi&z: lmw&mmvT cm/fh-phn 

CM/Fll-vecli, pFLAG% F^>* 7x^7 F LfcFllUflJBSfr £ P«lC LTHlgL 
fc„ CM/Fll-pHN, CM/Fll-pHNG, 33 <fc If CM/Fll-pHNA (D^&J-fUV F»«fT?tt 
, SSIH b ^^t^«lC 7 D r7 - 1* ^Htf*-**^/!/ (Boehringer M 
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annheim, Cat. #1697498; 2ml©^^7KtCl^$:^^ U UM<£> 1/25 ^£»J L 

T2mm&L. 30/ilO^ : E^xt>f^>^y7 7-- [lOmM Tris/HCl (pH7.5), 
ImM EDTA, 1% Triton X-100, 33J:lF l^/50mlCDy □ ^T-1f>f > t: fcf f # 

*iC^?g0fe o 2H^iit^f, »* ; ES;i^-S?:4 , Ct'15, 
OOOrpm-eiOrfrjgihU _h^gfeTris/Tricine>y',;i/«^?gcaS >.,T A / -/□ ?/ hMM 
iZ@khf=. 0 Tris/Tricine>f;i/«^i&«, J^ffjfB«£ *lfe<fc O tC^To £ (Schagg 
er, H. and von Jagow, G. (1987) Analytical Biochemistry 166, 168-179) „ 
[0 0 5 4] 

F11/ECR/V642I l^^y>S8iS V642I APP ^y^X^ Kfcffl 

^TUfStLfe,, £i\ pVgRXR (Invitrogen) £ Fll»B£lC^A 

-£*UCi^<Zeocin«^CJ: X^r df>f y EcR l/^-y >f KXft* 

flc RXR (OH^SrScJgJCiftSff^-rs FlljWJfi (Fll/EcR^fflfig) £Hfi£l,fc 0 #3 
If-OOai^ #V y>iS^BB^JSr^-rs pIND — (Invitrogen) &C V642I A 

PP cDNA £#AU Fll/EcRjffljfgJC h7>^7xf h bfe#. G4183H^S:fTo 
o KJM&ttlCfc U, F11/ECR/.V642I ? □ > bfeo Fll/EcR/V642I jffl 

MIZ. 18% FBS HamF-12 «*6T?i&§rb£. x^^y>M© 

frflC. 10% FBS#^T^ 24 B£Hlg*Lfe 0 10% FBS#:fcTT'*ffl 

fla^#?KiC3i^^Vy> (40^M Ponasterone; Invitrogen Cat. #H101-01) £ 
WiMLtc. Vlsftmizm&LT. #Fll/EcR/V642I Mt'«^gi 

*K ^MfiS^^MflS^EOJrb^ttMS^ 72 gpfgjT? 60—70%. #Lffi# 96 mmx*8 
0~90%JC38Ufc- F11/ECR/V642I jfflJIS<Z)3StC»j|«J&jS¥«f tt. S'J^fe«$ tlT V^ 
-5 (HBW*B&#-5 W000/14204#flg) o 
[0 0 5 5] 

- MC 7X10 4 18% FBSSr^tf HamF-12 12—16 R$ffl*& 

#U x^^y>ii|J^77^ F Ug$:W, * fete HN£n- K-fS:/ 

^x^k iwg t^ic tfD.m#&&T'v±mt:mmc.3\%mh : 7>x-7^9 h o 

f=. 0 18% FBS^tf HamF-12 tgi&T' 12—16 B£I8H8* L fctfe. 3M£lO% FBS£ 
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-g-t? HamF-12 ^ttt2^H^tb, X^^y> (Ponasterone) £igiS&C§s;&D 
L£ («FS1S 40^M) 0 ^y>t«t72^R-e0«^Itbfe o 

hn >Ky K&jiv^ii&T*fci:, mmiz Fhm&*zikm#&&Tx*3m 
mmmizb^y*-?*? isx FBs&^t? HamF-12 mmx 12—16 

U HN sKU^^Kfc 10% FBS£-£tf HamF-12 {gifiT? 2 

#U 40 yet M CD Ponasterone IgjjCjaife, g>f y >-e#Lgffe72B£lg 

T?©*BII&*E&, hUA°y^;i/-^|^r^-fe^lCj:y^L^ 0 HD/SCA@|^ Q79 c 
DNA tH«ICh7^7i^H, Srffofe. 
[0 0 5 6] 

V9*£fC#3£CD#JfSig#tt, *'J-D-'Jj;>3-Mfe 24r7a:;i/y I/- h ( 
Sumitimo Bakelite) £JgV\ lfil?f ###T& «fc m2V7 U * > h CD##T^ 
J^ltflB^^tlfei^tC^f (Eksioglu, Y. Z. et al. (1994) Brain Res. 644 

7~282-9o) „ ^<D^mK^*)mmht^n&<Dn^it>^vib^£Vmmt^ 

m (1.25Xl0 5 /^7oi;i/, 250^ Itgi&ZV =c)V) it. 10nM£ £ &10 yet MCD sHN jK U 

^7*f K#«Ttfett*#«Tt i6 mmzfuj y*=LS<- hzn^K mcmm 

CD sHN/KU Ka^fcT^fctt^Np^ETT?* 25aMCD A/3 1-43 7? 24—72 B# 

AjSl-43 lCj:S«ffflg©^ai±^CO<te)MTofco £1*> *V^%©^* 
(125 /il) £^T£„ fit, 50 /tM CD A/3 1-43 HftiZj* bfc»l£© sHN 
tf^&M&T^fc$rS$&l&ifi 125 Ai l&^tcanitfc. 
[0 0 5 7] 

X*MM*lfcm^<Dt£MKn j PfrK¥'<VT4 y?LTMMLfc 0 200 n lCDjfflflg 
50yttlCD 0.4% h V rtZ/'JA'-mffi. (Sigma, Cat. #T-8154) fcfln*. ( 

0.08%) , sstil^it. h y Ay^;i/-^m$:in^.T^b3^wic 

, m&ztiitmm*tff6ih-&o zLtizmzffimjsankmz&fehfc [ioo-mjbs^ 

y h (LDH-Cytotoxic Test; Wako Pure Chemical Industries, Cat. #299-50601 

) £mvnt*to£o #;i/"fe>f >sefiii, «taffi«stifc«ke>icbTffofe (Bo 2y 
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czko-Coyne,D. et al. (1993) Journal of Neuroscience Methods 50, 205-216 
) 0 fiMUCfij:, 6#MCO Calcein-AM {3' ,6' -Di-(0-acetyl)-2' ,T -bis [N,N-bis(c 
arboxymethyl)aminomethyl] fluorescein, tetraacetoxymethyl ester; Dojindo, 
Cat. #349-07201} &#&.K:*fllJU Calcein-AM flLS^ 30 ^JSUlftifibTfr 
i±>&% (ex=490nm, em=515nm) £ ^Jb&ffiM iC <fc *J WM L/ , h n ^- — ^ — 

5*13, 100% h V ^y-fft-mmzMfc-t2>W.£ Vf~ 0 

Ittftofco ^ff-^tfT^ Student CD t £?To £<, 
[0 0 5 8] 

J -if >^0-y hfi?flfff> £. «><P*-U g tjjg tlf^ Rena i ssanc 
e 3' end labeling system (NEN) frflUV^T # — ^ ^^-T^^rS^ ^ l/'^'?* S^Vl/ 
h^>^~7ai^-if (TdT) &C<fc*MTo£„ -T^t>^, 75pmoib©^n-^7rU 

lOOpmoltf) 3' - [ 32 P] -dATP (185TBq/.mmoi , NE©\ &<fctF 36 unit 
<Z)TdT£371C-??303M h b fcffei :®H^*lfc^" 9 rT^.? FS:^ 

;v^s& &c j: y &m b o ^ © jftfftc <t y » 1 x io 6 ~s x 1 o 6 c P m/« n 1 c/> ^ n 

^D-^CfflV>feT>^-fe>XHNli 5'-CTG ccc gcc tct tca 
CGG GCA GGT CAA TTT CAC TGG TTA AAA GTA AGA GAC AGC TGA ACC CTC GTG GAG 
CCA TGT GGT G-3' : 3 cDNA^T^te Ready-To-Go random labe 

ling system (Amasham Pharmacia) IC <fc U MffrtWM 1/ £:„ 50~500ng 
<5D^tt^i±^DNAm>Mri3<fctf 1.85MBq [a- 32 P]dCTP &37T; T*30^M y^x.^- 
Mfet, «»StlfcDNAWr^r«:^atiftK:«ky^«bfc. ZL©g|#lCj:y, *&5 
X10 7 cpm/^g DNA ©SSR^n ;-f>7*n>y Expre 
ssHyb (Clontech) £/5v>T?Tofco 1-&fc>*>, ^ WW 7 V $4 i? — 3 

^> Mmc7)7jf 'jA + -RNA^^n v b^nr=.m (tbw.me>m* ciontech jcy, v 

tf**MR0>RW: Origene «fcUA#) fcfltlt*«3 tltc 7U - "7 (2-5 X10 7 cpm 
U - > £ 2 ft®. otI?:X^7^M JC-70X: Stfc. 
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[0 0 5 9] 
[HJfeM 1 ] Human in© IH^ 

FiinHflgte, Ei7.5©^y htijttmmwmt^vxnm&mmm ntgis zmm 
WL&z^TWiLztif^ ®ttmmwm<D*jzfcmm : i='rJi-v&2> (putika, d. 

et al. (1985) Proc. Natl. Acad. Sci. U.S.A. 82, 3499-3503) . HHtMWlft 

it a ti el z.<£>mm &mmm& <d&j&&z (ptnftmmwm tc mm m & rest & « *$ 

LTV*£ (Platika, D. et al. (1985) Proc. Natl. Acad. Sci. U.S.A. 82, 34 
99-3503) o 3M<D FADMHit^T'&S V642I/F/G APP Srn— K 

cDNA £ FlliMJC h v >X 7 x ? h "T -5 ^ £ IC «fc *J , APP© V642 M^W- 
<Z>-ift»J&»3B^ilfflJIS5ES:5l^jSi-rcia&BffiUfc (Yamatsuji, T. et al. ( 
1996) Science 272, 1349-1352) „ ZLT'&mm^l$> «a£l§$&34xfcx* #>f 
V>f£^^ (No, D. et al. (1996) Proc. Natl. Acad. Sci. U.S.A. 93 , 3346- 

5i) fejivvc ! ~V642i app^ SiFeSs fi i ^ n - y(D mm £ ?T o £: „ *V\ X 
?*Vy>^fls£ RXR ©W#S:a!a»3K-rs Fll*B-> (F11/EcR) SrfijSt 

u ;®«§i;> x^df>f y>/S4SFiB^JCD«f»TKHfi3^tife. hsv yn^-#- 

iCfctJ^^^tlS V642I APP cDNA £n- Ft* § PIND-V642I APP S^JglCh^ 
>^7x?i/3>tSii:(:J: l J> V642I APPtf>^&f§#-3--5;i£;^££ Fl 
ljfillJISSrffifib&o r©<fc^KlbT«iiS*lfc^n-> F11/ECR/V642I *fflfl&te. 
^ V642I APP «&ra£A,£383lU&v^ x ? $4 y J: y a 

>-r-f i>3^;WC V642I APP &jfiSWa*r*r£tfteJ&*&£ftfc. ^^t 1 ^ 
#^y>#t,3£lC/&g:LT, #Fll/EcR/V642I^flg*eM5S5E*^^$tl> £Fll/EcR 
/V642Iffiffi$t<Dffim?£<Dit^l*#!iM&. 72 B^T* 60—70%. faM^L 96 B£|8n?8 
0~90%{Citbfc o 
[0 0 6 0] 

Ztl^COMffi&H^T. D'Adamio £ (D'Adamio, L. et al. (1997) Semin. I 
mmunol. 9, 17-23) K J; »J fCt£v^# -e*lkH£lE& 

7^^'J-->^j ICJSVNTtt, VitoP>£iE^T«flII& cDNA^-fy^ U -£jur 
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w 

?E&T>#:J^>f Xi-sae^ SrHJRbfc. #5SfE#&, f^h7»;^^J- 
X* y-->y&f*#fc 0 £i\ F11/ECR/V642I tC lfffLtfr%3i§3| cDNA ^-f 

3%^?$^- pEF-BOS frffl^Tff^L-fc] (Miznshima and Nagata, 1,990, Nucle 

ic Acids Res. 18: 5322) ^ h5>X7i^ M, 3©M^X^^V>t 7 

2 HiriBMrau £g«ofcttJte;fr&x^:*s KfcHJRbfc. r<z>iftf^«:3ia*y 

Mb, *^lftlc£j250? n->©^^x^ KSr^feo #X^X^ K&JSVMfe. K*y 
^f^'J^Xts 36 ©^;i/--/ic^^^fe 0 v^*;L/-^l± 28 co? 

[0 0 6 1] 

<Dyns-zfizm-tz>?u-yi$m&-tz>£. s'mmz wnt-13 

«Htt««»y, 3'iB^jii 5hn>Kur 16S ujkv-a. rna ^«iatt*«*y 

, C^SgtC^U AM^c$:f#Ol535bp(Z)ift^fej(J^e>^ScDNA^n- KUXV^fe. - 
©K^#tt«f«J& : fe©"e*ofc (Hi) . #*n->©BB#[£&5£Lfe<Z>*>, 

0->CD— iglfrft b7>77i^ S/a PIND-V642I APP 5:nb7>7. 

^ai^hbit Fll/EcR |fflj^©:r^#V V>C<fcUii^£n£M^£^S&c#l 
0J -T & tc o v ^ T T y -fe >f £ *T o £ . «5E3M?£'ft & ^ b £ =& * ©fB#J £ Jt« 
bfc^m, V642I APPici; yH#S4xS*HSS5ES:T>^=r^-'f X-T S^Sttte, $t 
M&24T ^ ^ ^CDrf? U F r MAPRGFSCLLLLTSE I DLPVKRRA J (BB50## : 5 ) 

&3-Ft5 75bp 'J — ^-f y>f-7 U — 2x (ORF) (5' -ATGGCTCCACGA 

GGGTTCAGCTGTCTCTTACTTTTAACCAGTGAAATTGAGCTGCCCGTGAAGAGGGGGGCATGA-3' /Wffl 
4) lC<fcy 3- F$tlTVNS3i:^^bfe= ##§f3!#tt, H 
umanin (HN) ili&'ftttfco 
[0 0 6 2] 
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z. <d - 7 Izmir u -y*zi h7>^7x^Mfci:^ 

<D%}$k$:m-*o Fll/EcR mm (EcRiiRXR^fc^C^^* Fll ^D->T\ 

{CV642I APP Sm-K^S pIND £-j©#J{C h ^ > X 7 x ^7 h b £: £: r 3 
, Xgjf>f y><P##&T (V642I APP #fj*»^#) SM, 72jHi£l! 20% 

<Dmm&mmje&mz.Lfc<DKttL* ^9 #jv><d&&t (V6421 app mm*k 

#) ^{cUfVNSf-a- (50-60%) ©lMMI:S3Lfc(@2) „ Fll 

/EcR jMJC, V642I APP fell - K^SpINDtCjniL. DT63 fez2-Fi"-5 pEF-BOS 

#Stl«jlWJfi5E©**«5«iDtt«*Stl3&^ofco Z-tliHiMmmz^ pEF-BOS 
, fifctt DT171 £3-F-r& PEF-BOS £MfC h ^ > ^ 7 1 * h L7c^-&lCte 

, #w v y izfo&isft fflmyt o^Mft znt-, m 3 «e&- 

3©Wh^y^yai^5/3>fefflV'»T4o©^.FADa^ (V642I APP, NL APP, Ml 
46L PS-1, N141I PS-2) tC<fc »J MM&tl2>nmfflm?&lZ$SV}2> DT63 © 

^fe5tfgL^MT*^)Sc #FADit^ (V642I APP, NL APP, M146L PS-1, £ 
7c« N141I PS-2 cDNA) pcDNA © V^;ftj!MC;&nx., £©pEF-B0S 

£ Fll MC3h7>X7x7i/3>Ufci^ 72BH5f©-f >3ra/<-5/3> 
lC<fcU 50—70% (DmM&mMtt&mZLLfc. ZLCDgkmz&V&h^yX?^? 
isny (Dnm tei&60~70% T* & -5 7c #FADit^ £ -5 *Hlfi© Jz&frtf 
, h7>X7x^ 72 l$ra*emffi5E&jgi UfcifclCfc*. FlliMflBlC, #F 
AWt^JCill^., DT63&H- PEF-BOS £ h ^ >7. 7 x 7 h b Ml 

JI63E©#;8ntt0&KflJ*£>*lfc. >T©^£te. DT63 cDNA # 4 0©AD5tte^C<fc 

o 04 te, HN ©^fB#I£^frtfe© DT7D->^:£@e#J£-££&V>tf&©DT7D- 
> (DT29, DT44, £J:tf DT171 cDNA) ©3&JH&^1- 0 HN ©^SB#J& 3- Ki"« 

DT29J3J:tf DT44 T*tt, &FAD«te^HC «fc U S§#£ 
©0*fc#P*I#Bi&&*lfc#, HN ©H— ATGn Fy*Wfc&^ DT171 Tte, Hff 
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[0 0 6 3] 

flt^^fH HN CDNA£ pFLAG # - ^Vzf 2 U - ~y >? (pHH) L 
, V642I APP, NL-APP, M146L PS-1, £<fctf N141I PS-2<£># * C/DFADift&d^S-J: 

pHN ©h7>^7i^i/a>H «'ft£&$t^^$&^£2Mj7b\ ^-FAD 
Jte^CiStStt&jBMS-frfc (05) o r©7>^^t>fXfl5ffitt, PHN ICJ: 

n h^y^yaiVi/By^ cmv^d^-* -ic * egfp ©&§i£^ 
'^a'irifej^&Tf*^ $ "e>'jcV V6421 appT nl^appV Is'jttinnwii ps-2 cd-ya 

[0 0 6 4] 
[HiSM 3 ] HN (Z>JHK«f'&» •> 
HM<£>ii^T\ PHN£ h^>X^oi^ h b7c Fll jHy&tf)ig3i_h?* (CM/Fll-pHN 

) jc&. V6421 k??*^tiFkmte^iz£vmm2n&MffijezmMizwffl-tz>?£ 

&Hfi3bZ>Z£ifimmhfc. ffiM*mm>kfc\Z&<D'<>7 Z P FLAG£h^> 
7.~7 h LfeFll|fflJ^©^#_h» (CM/Fll-vec) 0D#^ETl? V642I APP cDNA£ 
h7>^7i^Mfc Fll«ffl6T?ttlSa(B^aiie5E*sj|»Stifc©lc>i*L, CM/F11 
-pHN##T"e V642I APP cDNA^r b^>^-7^^ Mfe FllUffli'f &, 

*»K:*^bfe (H6) . Her fctfOT^n-s/tcov^fcttSistifc. CM/DT2 

9fc<fct^CM/DT63ii V642I APP lC<fc *J SUSI^lS Fll »v@.«f^^^ktCSl^| 
CM/DT171 ttWl^ofc. HN HN^n-FfS cDNA 

*^|g^Stl« HNjKU / <7°'f~ Fte, **«[it»JC^»an, V642I APP lC£&Si 
f$n5M?B5:aifflt6I £ £^LT^£ 0 Ef7&. CM/Fll-pHNcf>CE> HN <D 
^fc«SEiRjStt«:*tFLAG^ti*:-eW'<fe*g^S:^LTV%S. CM/Fll-pHN ££££ pHN £ 
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h9>*7x* h LfciW]e©^>r-fe- htCti:, WUDft&Rfc&Zttlr 3—4 kDa 
K&*A>T*i3y, FLAGBfc-£HN ©^SSjUS^HP* (3837Da; 0 7 
JC— #LTV*ifc. FLAGBI^HNsKy^^F (MAPRGFSCLLLLT 

SE I DLPVKRRAGT DYKDDDDK : T<jtt FLAG* $T) dB#l## : 6) fcJB V*T»K 
jBLfcJKf*, HNtt CM/Fll-pHN rplZ 8—9 ^ M ©$g|£-e"£* tlT 3 £ tffcj^ 
ofe (B7^) . £*lg>g)ftlj|Bu HN pHN Q,3fS^£ jXffiaLkflg'ftKljfrjfta 

[0 0 6 5] 

[H»J 4 ] HN& ^;i/SB#l*ai©?S4$ S:n-Flt^§ 

HN @g#I©£24T ^ ygft(^<ON5ttjg<Z)23~243SStt, %/ #-f- frWfflO&W&fr S 
itlTlr\S (Nielsen, H. et al., 1999, Protein Eng. 12, 3-9; $kfe<Dtz.&> 
(D-fU A &<http: //www. cbs. dtu.dk/ services/SignaiP/>j^ tlT V 1 * 

-j- /i/BB#jfiH£ © % © t» tt & v % i)\ t/ tf-r;vmm \z&t=. mmz^sftT^z, 

K ft* FLAGK^HNKl^^ £ *l £ -f X £ ^ £ ft* A & UW lt^53t*^ 

o 

9R ^H£\ M<D-frmzmW~?Z>fr*M'<fr 0 L9R HN^H#; (HNR) ( 

BB#f## : 7) teZltlfc^- K1"ScDNA© h ^ > * 7 a: # a >IC£ *)Mfl&<Dft 

mx^mLt^\ mm±mtpiz\t$-mznte-fr^tc. ms±) 0 -®^i±, hn 

^-T-So ZtlfcttSOtC, HNBBJff&EGFP©N3fc3SK:lK-£ (HN-EGFP) £-fc!\ HN©i/^* 

^SH^J^-ffi £ mm ffriCW^fco N^Sgg &C HN £ Ht£- $ it & EGFP h7>^7x^ 
h 3tlfc<IIIlfi©«it±?iltC^t&S4xfc*«, =b £©EGFPtt*HJ^tC:£<3H&2 
(08T) o N5fcS8JCHNR&»-&3-efcEFGPtt, EGFP|^#. ±<&mZ 
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[0 0 6 6] 

V642I APPtCJ: ySI^StlSlWlfiJEtCfettS-^^ HN tKU^^ 

#»mi#tt#ctc, -£j&*HN JfCU^^K maprgfsgllllts&idlpvkrra -(@b^J# 

-g- : 5) ft-&fiSU VR42T APP V Jr U MM £ fe V^T . ZJZldLU 

^^K&>Wiia^e>itIit.fc»^©f^fflS:W^fe- FlllffljSSJC V642I APP cDNA 
£ h^>X^^^ M, 10 n M HN jKU K (sHN) #$TT'^il 

££3-5, V642I APP IC J: *J f£^£ *xSfflJ»^ttMftfcilJ*J3nfc (0 9) . 10 
nM sHN T-&@§§VN#PM£^tf>#T&o£;tf. »J^ffi^*tJ-r £ sHN OD^gS 
lC-fe#bTfcy. 1—10/iM (DiiiV^^- K<7)l/^;i/75^^«I«IlC^Lfco ICg 
0 #«*?J100nM"e^>ofeo. Zl©ffii^#ffl^^CM/Fll-pH»^^a*lfe HN 
# JftlO >ct MO U^;i/^V64©I., APP tc <k V mm^^i^mmm^^mimnMh It 

[0 0 6 7] 

C^ilSM 6 ] V642 k APPiC «fc *J Rift *l* «'5§fc feWS *HN*ffi0 ^ ^ K 

£<Z>^£4&stf L£ (09) o sKU^^KfcLr S14G (MAPRGFSCLLLLTGEI DLPVK 
RRA: T»©GttS^e>iBSI3tlTV%S ; HNGil^-T) (BJ#J## : 8) £/BV^£: 
, V642I APP ICJ: y^3*lSiWjfi5ElC#U 10nMJ^T(DigSK:;)3 <^T 5££&T 

>^dr-^-r xa&$i#s#> e> *u ic 50 «^jioopM-es>ofe 0 r*uc*fLT, csa hn 

jKU ^"/^ K ( M APRGFS ALLLLT SE I DLP VKRR A : THOAttC^ cS ; HNAii 

#f) (ffl#J## : 9) lOOjttM *T?©»KK:feV>T, V642I APP iCfcyf^g 
3*iS*HJte^&^j£K#WW#<& 3 £ J£-££&fro f=. B 8#»Cys fltfHiS: 
8&tf) Cys Zfthtz. HN ©^T- (C8-C8 HN) IC J: y f|6>tlfelS*}^ h 
C8-C8 HN fflT>^*N^ffll/^Wt HN £ HNA 

<Z>#fST?&o£o *fHfllftlC, HN KRRA £ AAAA lCfimb£S§ 

(@2^J#-^: 1 0) it. 7b*<D HN#y^^KfcH«*©f£MtB&3*Lfc. 
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[0 0 6 8] 

[*J6«7] FADafr&ffCfc y«M»Stl*»ll0EK:feW* HN sKU F 
i * G)*3ifi5SI»#©#P«!lSfr* 
— ^r, tr . -ftferflFAftifrfc^, -frfrfofr Nl-ftPP. PS-1 . N141I PS-2 

<fc Vm&ZtlZmMttlcMTZ sHN. HNG (sHNG) , &&&&& HNA (sHNA 

) <D%^^m^<t=.o mi OlZmLf=.£?lZ. ft*(D sHN «3 O <Z)FADitte^-tf)^ 

^ftK;j3v*T%ra«<z>MA-jS^#tt&3*u i^m ©aa^&FAWi^ic.fcy 

i^$tl^ttllffM^t(ffe„ sHNA 100/tM fcV*T, V^tl 

©FAWte^tC i^IMt)7>^^t>fXL^ofe 0 3*lfc#U sHNG » 1 
OnM J^T^a-ST% #FAD5ft^lcj:eg|i}g5B%flI^I-rs^3S;^ttS:^L/TV> 
tc 0 Ztll*. HN <Z)#ffi& S14G <DM&K£V 100^ £ 100(Mg&C^«> £>*l5 - £ 
^7itL-C^-6 0 V642I APP fC J: V tt<bMl*BtL*ft* & sHNG Olftft <M^T 

) $r-^*)i±T^X-^i:. sHNG It 10nM gT©flT% 4g©M^5 3!^^(Z) FA 

[0 0 6 9] 

^sKU^^F^Wbtlfe^-^SrttfS-rsfeft, HNG &fcfcfc HNA & 

n-Kt5^7^^ F pHNG SifcfcJ: pHNA ) <DifflJ^m!j5M&. pH 

N^Jtf Uti^fe. 01 1 JC^UfcJ:e»iC, pHNGtf>3 h7>X7i^>>a>tt 
, pHN©»^fcra#lC, 4if^t© FAD Mte^HC «fc U UI#StlSittlfi5eS:^ 
tC#iJf£tJL£: 0 rniltt^m»JC, PHNAOH ^>X7x?J/a>tlt HNA/K'J 
^y^Ftt, pHNfc<fctf P HNG©^£H^lcM££*U ^*tC^$tlTV>S 

(07) jc=& ^r*i<& fad MU^-iz^^mm^ti^mmm^mML 

\><DMWi&%z*3LW\sT\^Z>(bZ>-t£ib~?. CM/Fll-pHNG (pHNG£ h ^ 7 ? 
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n LttimM<z>mm±m) hng mm* iom *>nz.T^&z.z.zmytLT 

v^„ dtUC— ££LT> >f Ay^ny h«¥*f*ett, pHNG $:h7>X7x^hb 
Fll mflg j^e>©«SI_t?S (CM/Fll-pHNG) {Ctt HNGjKU^*- IOaiM 
-g-^tlTVN^ (07*) . ^tl^CD^-^tt> HN©MlJte5EI1Iffl?SttW:*©#*W 

& r s j mm&iz <fc y stfe s *it £ y , mb*** & n-^ hn jku k ^ f 

[0 0 7 0] 

9 ] HN <DffiMJ5WfflM%k<?>&m& 
m<Dftm<D3&W&*:Wi±>mz.-tZ>feib, mz HN cDNA tfclt HN aKU^^ 

A>^>h>^ (HD) fe£&®Mg/^KH£Mft&a9&. (spinocerebellar at 
azia; SCA) <7J>MI*I (I & ^> T ^ -6 E B tit Ar* & ;(lkeda* H. et-alv (1996) N 
at. Genet. 13, 196-202; Kakizuka> A. (1997) Curr. Opin. -Neurol . 10, 285- 
90) . Q79©^3&<#&^ 

, Q79 <DmnK.xv fii mm*mmm*M& vt~ mi 2) „ x?#>f y>ic 

<fc »;^^*^#$tl-5 Q79 ^7A5 K (pDN-E/ G5H-Q79) £ Fll/EcR IfflggtC h 

ofco r<Z>3Uc£VNT, PDN-E/G5H-Q79 (pFLAG) £±UC Fll/EcR 

Jfc^tt^FlCJSIJDUfc (01 2 A) 0 Fll/EcR MUfttC, pDN-E/ G5H-Q79 £ pHN, p 
HNG. pHNA h^lC h^>X^ni^ h Ufe^"e%). #j Vy$m\Z 

ct; y^«snsv^ft«aEADat.^F©^s»J: *J 3I£@k3*i<& fii/ecr mum 

$&i&5E%K PHNCD3 h^>^7jQ^S/a>lCJ:y«l*WlCfflI1|iasnfe (01 2B) 
. sHN SrJgV^l^lC^Tlj, Q791C <fc *J tl*MWS5Ett«I«!l 3 tl^^o 

(01 2 C) „ Fll/EcR MUfitC PDN-E/G5H-Q79 £ h =y 7 x. * h b 
4S<DFAD^^IC «fcS Fll/EcR M©«5E$: sHN ^ sHNG #§B£K*|MHT? 
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%&1MM<D sHN, sHNG. sHNA ©^feTJClfc^TtK ^#^ETtCfeW*l© 

&t:m^ #4yyiz£^TMmmmmm\%mz-znfr 012D) . 

[0 0 7 1] 

mSm^lZZt^ Wtn&ffimmi&mmmkm (familial amyotrophic lateral 
sclerosis; i^^ALS) iCM^Lfe Cu/Zn^#ftX- A-^^rif-f K^-f *A 
#--fcf (S0D1) A4T. GB5R, f fetf G93A jgjftftlT J: U frl.fr fflfg$flJK0E 

tCM-Tfr HN <D3frlH£ig^£ 0 ^^'ffiALSK^ S0D1 «|#: ©|g^^*^i&%# 
^BS©«HBS?B$:?[^^''r^V>e)J^Brf©#^ (Rabizadeh, S. et al. (1995) 
Proc. Natl. Acad. Sci. U.S.A. 92, 3024-8; Ghadge, G. D. et al. (1997) J. 
Neurosci. 17, 8756-66) gCLT, 3*1 £ "r^T<£>^M£Mc£ V>T, -f-tl^ 
tUD^mftZ cDNA £ Fll MIC h5>X7i^ h-tfr;i£&Cj; *J, 
^SlClBMlJE^SI^je^Stlfc. fbt, ^SODllE^at^K:*^. PHN& Fll 
Mien V=?y*7x.>7 hLfet^T^ H#©ffiv^lHJ»^#»*«!S4xfc (01 
3 A) 0 01 3BlL^LfcJ:e) 100 /tM (OsHN, sHNG, sHNA £>V^ T frUC 

ioTti, #SC»SttALSH3£ S0D1 3EII#K:i:SaiJIS5E©«r«!lttf8»e)*l&^o 

fe 0 m^cD^-^tt. hn « fad mte^iz&vMftzn&mMttmnmmzw 

tBU&^dfc&aMftLTfcy, HN cDNA £<fctf HN jtfU K<D7># 

ADCK^S#^^lC^M^O#M^T*&-5 3ilS:IES!i#^€>o 
[0 0 7 2] 

zmmmi o] *of$#s##©*Hffi^K:;fcW5 hn ©fflna»jn 

HN lC£fr. ^^WftCDADlCWai-rSlKW^&^^fltCOV^ 

«ffjiS^tfe^Tf*y. AD©^M«£W#bTV^5il^;fo;riTV*S (Selkoe, D. 
J. (1994) J. Neuropathol. Exp. Neurol. 53, 438-47; Cummings, J. L. et a 
1. (1998) Neurology 51, S2-17; discussion S65-67) „ A j8 M3Ste#JfS*g## 
m(OtiABje&3\&1&Z.'*Z. ftX^Z (Loo, D. T. et al. (1993) Pro 

c. Natl. Acad. Sci. U.S.A. 90, 7951-7955; Gschwind, M. and Huber, G. (19 
95) J. Neurochem. 65, 292-300) „ M 1 4 IZ^ J: ? iC, fcJftl&akRjRttg?: 
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25 tf) A 01-43 7? 48~72^fgMS*r-5^, N2it^U ;* > S©#^T* 
##TICT, S&^©M^#^ft (dystrophic neuritic changes) £#e>j£^& 

mmtt-&5\%Mz.zfttc.o ®Kmmw&$: io^m <d shn -?t&#! ! 3si-3£, a/s 
t* mm $ ti s *»i&?e ^ & cam ©iim^tf: ic#j$i £ r=. „ a # i-43#t3s 

shn #t3itc«fc»;, iio4#^trn^igiK-i)-;i/4tlT'l^^fc 

l/^;i/{C^±lcm^b^ 0 BD*Mre, lOOng/ml © NGF A/8JCJ:y»#S 

*i & #S*Nlfi © «fc mmm ffi © if in £ y > # zs ± x f & ^frJH & & ^ o fe 

(■5 s -*#«) o a/sjcj: vmmzftznmmmftory $ xiz shn #m 
ftr^^$:feiffc©}cMLT, 10/tM shn x-nm^mmizmmLx #JfSfg# 

ofe (®i 5*A^;i/fej:tjf0i 6) . nih/Kif-r Ft*mmpa&£$* %mmm 

nmom& ftk5\£&Z?^£t>m i i kZti -<. ^6 (Nakajima,. M. et al. (1984) 
Brain Res. 641, 350-2) . I*1,e>©»IH HN A 01-43 IC <fc »J flNMMl -5 

#Mi§5E£> mm&&mmx*7>9zi±4x?z£vy?j$.%&&i^2> 0 fh 

M&MVAfc FAD »^^-©^^T*fl«Lfe©h|eI#(S-.. lOnM- sttNG 1-43 
lCj:S^^fej:tJff|Jf^©M^#^b^e>#S%:^lC^bfe^ 10nM sHN 

io am sHNAii. \,^ft%ke (DnmmmzMv^m&Tjkztefr^fc mi 
4) o rti^o^-^ii, mj^w©yy-fe>r T*&sLDH&myy-fe>f (01 6 

) fc«fc^N U A>^-»7*;t^f (01 5) ic «k Utfifr&e>*i£:tf><fr&'b-f 

, £3Mtf>y yt>f -es>-5>*;i/-fe>r > (caicein) ^-fey^-fe^r (BU7fcj:tf 

[0 0 7 3] 
IMMM 11] HN mRNA <D%£M 

/3-actin mRNAfcitf ^^-f h □ -JVil bt, 81* JfeSeSBlCfcttSHN mRNA 
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(D^mzm^r-o \l bmmo; -if y-fn v vm%x\^& hn mRNA&4m # 
mm. wm> is^mmiz^^xmMizmmvx^^^n^mmvrc (019a 

) o ■£*l«fc*J#fcV^ ft^ t U t ft i tfiftf (gastrointest 

inal tract) (Cfgtf) £>*l£„ ML £ &&3iffljk&lk1&*'£tlft&&lZ& 

VZhfu ifmRNAtt&ffi £ tlfc # o . #8^ b X ^ 6 £M&mRNAtf>if >f 6kb 

kbi3J:^lkb©-9--rX©M^«>mRNA%;#^Ebfec HN<D3' £ =3 - K U HNS: 
=1- KLTV*3&^DT77 (0 1 & ^"n - ^KI bfe*^*. * fcHNc£>-440^ 

-422©5' T * >X^7>fT- (GGGTGTTGAGCTTGAACGC/WJ# 

11) fc^n-^ b^^^, _hSBfcB«©«g**«#e>tl, ^nej^T© 
^K^ttfflSnfcltA*^ ^tie><Z)mRNAli^*HN mRNA£ -Z<D* i/y 

DT44 ©^Si:*H_tl^— T?^>»;, lkbp$:^^.ScDNA$:^o^m^lbfeo 
IffiBKcas^Tfc, #T©J&&Bfc#S«bfc*g5l&#fc (02 0) . m-,&&79 
X©#m^J:t>*ffFBi«t h^lCit^HN mRNA»^^^ofc3^T?*>-g>o b 
|llOV>!;^(Z)f^Ife J:tfJfflK©HN mRNA«#^ofe (^-^#1^ 

~?V*jbmi3£&WmiZ-a3^X. lkb©/J%$&mRNA#, 1.6kb(D=fo©i:lBl^*^^ 

0.4kb©mRNA3^3e>K:«3SbTV^fc„ flgO^M^ b < j»«f b 
^-figtSCDtpTtt, /J^MfeJ;^) ^ #mmTJt^^©#*©mRNA^|g^bTV^fe 0 ZLtl^> 
<Z>*gJRfcJ\ HN mRNAli^{C*m#^m^©#WTM^$tVTVN^>^il$:^bT 

%>2>/hmi3&Z$&MnX HN mRNA tffcfc^JfcS^TV^CIfcftm'fcSfcV^ 
[0 0 7 4] 
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mmttf. /NB&# (ER) JC^-re^H^^^A-ifT^-S caspase-12 {Ci:'J 
i^>$nS iL^Z>¥k& (Nakagawa, T. et al. (2000) Nature 403, 98-103) # 

, ER-£&f&an£.nNte in oitu TZmmi>' FT K&QlI&'V i Z&Z> a * Z. 
T% frmxm%mm L9R HN £ra^Tr*l£*fcIEbfc 0 

F11jM£ V621I APP cDNA £ L9R HN (HNR) cDNA £h^>*7:n? hbfcH 
V621I APP cDNA b ^ > * V x ^ h b fe^SS t l^«t<Z>3£V^fl&?E 

^M^^tlfc (^lq&l^->) o V621I APP cDNA £ HNR cDNA ?:h7>^7x 

. mm\^xmm^tif=.Emi l zmm ^^^ ^^^ b iz mnz ftfe* ^ tit it 
ttmmz. MMK-fribsmmzmiu-t&ii. V6421 app cMk*m c^h+t- h v>X 

^UT : fo«HSg^m^$I^^V^ri:*^^PJ^Lfe (H£l^-» c HNK CD 
NAA^^ER-eiSiRStlfeHNRli^M^lCli^Stl^VN (0 8 _t/\°* 7V) <7)1?, H 

mn-DMmz u^^^--t^mi^izit. hn/Ku Ftf^ft-ettSKM 

M f s ^ tc j; o T (Z) ^ ^ <z)^&^ ^ s r t S: 5t b T V ^ -g> 0 

[0 0 7 5] 

[311] 



transf ection& b 


13. 


2±0.7 


pcDNA + pFLAG 


10.3±2.0 


pcDNA 






11. 


5 + 0.6 


V642I APP + pFLAG 


52.2±1.5* 


V642I 


APP 




53. 


7±2.3 


V642I APP + pHN 


17.6±2.2 


V642I 


APP + 


sHN 


14. 


4+1.2* 


V642I APP + pHNA 


53.2 + 0.6 


V642I 


APP + 


sHNA 


52. 


5±3.0 


V642I APP + pHNR 


52.0±2.1** 


V642I 


APP + 


sHNR 


17. 


7±2.2* 


V642I APP + pHNR + sHN 


15.3±2.0* 



(Fll^iBflglCpcDNA*fe«V642I APP cDNA£ h =y y 7. ~7 x >7 V ~f £ B£lC, pFLAG£ 
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^lg|©5l2^±S.D.$:^t-o * : V642I APPtC J: S^ISS^EiC^f LTmM&fflffl (p<0 
.01) , * * : V642I kPPlz&&mfl&JElzftLX$iMte$IJfflteL) 
[0 0 7 6] 

immmi 3] M<Dmwmmz&vzmm*mm/mmm& 

^^F^V642I APP$rT>^=r^--f ;C-r£fr£:8?#T b££glH£^LTV^ 0 Fll 
^JjagtC V642I APP cDNA ?c h5>77x^ 10/iM©HN^##:©#^TT^# 
L£„ r©aUC;i3V*-t\ HN^fU FcDN^^^2^S^^^S-&T=fo. IBBS 

«g?S4£tC mZH/v E&Wtf £ o „ ZltlKMU N^ig3^P>33SSS:^$-ft 
£fcHN©?gf£li$|i$cLfco N^fUCOft^^© Met-Ala ttfc < T *> «fc 

va*\ 3#H© Pro ti^tttc*jKWT?**it«:7r!«'rs. TO^5C5PgW^ 

C5fc«*5M8© Val-Lys-Arg-Arg-Ala fcfcfc < T %«fc V^, 19#B<Z) Pro te^ffi 

Pro3-Prol9 HN-17 : 2 1) ££#ttfc„ 

[0 0 7 7] 

02 2£>;£±/\ 0 *;Wi, 4^<DFMfikfc*K&Z>WmmMj£iZMirZ>, N5^Sg®3 
3££&fc£cbfcHN (AN3) £ J: HN-17©^!!?:^ LT V^ c HN-17 _h|B© V 
6421 APP JK^©3o©FAD3fte^tCj:S«IJfi5BiC^L/T%, "HHC T > # rf-**>f 

feW'S^J«HN-17©S&«©M*jS«rB8^€:^ , t-. M146L PS-1 IC J; SjjSfflia5E©«lM 



ffilE# 2000-3085470 



#2 000 — 20145 

w 

[0 0 7 8] 

G©HN-17 (HNG-17) (I2#[## : 2 4) lOnM 10nM©HNG£ffl \^fc%^h HWi 
, 4o©FAD3te-T-fCj:*FlllW»©jttJBJE, *tFAi8 l-43jC**4DfWSI#ftCD 
«IflS5E&^K:T>^d'^>fX"^^S3-t^«ISSnfe.-. HNG-17© Pro3 

frC* ProlO ^7?g>4Sj$3£-fe l-o-foAla t cg^bfeHNG - 17@»tf ; 2 

5~41) &<£j*U 25/tM Aj8 1-43tCJ:6*;^##|«rtt©<ir«WElCfeWS»J|i 
£|g^£o 02 3H Alalc««Lfc#HN(I-17S|*#©ttJ»^«rM»*©tttt*S 

AS fc«fc y»#a4x*l«JBJE*»&©#JR««K:*IC»3ifcjaT© 7 jRHjWIHUcH 
: 3#g©Pro. 8#g©Cys % 9#g©Leu. 12#@©Leu, 13#g©Thi\ 
14#g©Gly (=fe£&£&Ser).\ J:019# H©Pro o f&©B*© 

< Alatcg^fS 21 H tf-nSfflm'Sb o ^o* 3^«H«©Prov 8^@f©Cys- 14^Hf©Gly. 
oS<fctfl9#S©Pro tf3?Q&<?&«;i£M: w <HN&9gfc|fcirfBr* 1) Sifetftttfe® 
HN© T ^ / ttA&MgHftNlBrS 33 <k 1 0 ) # £ T <^ 

S„ 14# S © Ser £ A 1 a &&&& S k ffiWm&&&fe tl & i£ •■*» W%£> GlyJCflt 

tft"r*fcBS»?Stt^W*S3:fettaBicffl-rs 0 z:©z:£:a^ #^©^»Si: 

tfliffliKOlft!!) 5 , AiS l-43tC^1-§HN©R&W?£«$:_h#$i±fe »JT»S* 
[0 0 7 9] 

EI 2 3 ©ffi©/\'*;i/&4 O©FAD^^-©#4rlCi:SFll#SW©0^5EiC*f 
•^S HNG-17©Alagg|# (Ala-scanned -HNG-17) ©^f^tli^^i^^S:^ It V^ 

flt& 3*iS «J^fif.##feKfM , r S T>#-rn x AlS;J3.fe> T *l&fttt*fc£ < M 
-T^Siil/il^^^^ot Zltltt, HN# X AD©^W©(llJ[£v^/^ h ^ 1* 
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[0 0 8 0] 

<fc tfA 0 1-43 K i»J^jgr _ n&#i_yffi„^{CMt-£HN<£> 7 > # 

^^v-Y - y (si4G) ■ / (csa) temm&&^nmm&v>\<\ 

iztt-r&T y z _t-xa iz&m&woym%£-& £ x^mmtJEmiz-m-t z> r t &m 
uznt^o z*>iz. &mmxmm<DmMft<Dmmz& v. nmmmmz-frmtsn 

^z> 0 

[0 0 8 1] 

______ _______ 

HNG (S14G HN) CD^MlCiU, £ $ IZM^ & Z\ £ tfT' £ Z> =_^_ 

ufec hngo^^ts. ;iii^li©7$ y„(c«mbT. -£©*ff_G&fWJ_ 

&ig^7_*„lll, HNGfCMLT 2 HfflFf R4A/F6A (MB^JS^ : 4 2) _. 

, HNGJ:*J%_e 5 lCltjVM^^^r_-?_„$:^-r-._:$:mmbfeo AGA-HNG _£>fttf 

e>tifc3©^u Ktt, Fkmfc^iz&&mkmmffiM<nfflMtt*mfr o.m 

M ©_ISTf__fC l/*=*_-^£©«&& £1% W^ilWM© A/3 CiSiK 

0.3nM ©a^l?^_lC l/X - b£ (024) 0 HNG®4# @ ©Argfc £1/6 
# S <£>Phe&. ^tl^ ft h U ^ 5/ >i^nf7- -fe* cfc tf^f ^ h U ^ S/ ^ U 
^T-iftCi: U-5J»T$tl#-g>^|S_ (0 2 4AW X&Z>fcib. R4A/F6A CD«m 
JCfcU HNG S^ilCf Lti: U _m_£ ^S^tg-S^V^ AGA-HNG&, 
^«^:U%l?JlOOOOO#t ) ^l•;^„©A^©#_S_$:§?M^i±^^V^^^tt. AGA 

-hng# *z:n£xizte^m^ftm$:1&^>z\ii*:MMvx^z>o r©<fc?{cj2;v^^ 

? h^AS:*^, ^V^^®f^ffl$:^i-mAD^Jli_.n*T-_<^^§^TV>^ 
V*. AGA-HNGi^te^Sf^ftWU AD©-f_^3S5^©^m^»3#$ „ 
[0 0 8 2] 
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jjZm-t&tfV s<-7?- F Humanin #H#§*lfc 0 S^U^^Ri. 4 ig CD FAD 
jft^fc <fc tJfl i8 {C J: y a ti £ £ T > # 4 XT -5 IB* 
fc^TS&J&TCD^-e&U. ^n-^teStlfctt&lfflJSJCfc^T, V642I APP 

; Nwrp, ps mm&-> 2mmmz£z>tmm&. zhxw^mmnu 

^CfeV^T Ai8 1-43 tC <fc £ j|*j&?E £ T > # =f^->f XT? £ -5 „ «fJj@I^K:f^ffl U BSE 
^KD^T^^^^OD^SFAD^^fe j:^A/8 £ 7 > # =W">f XT -5 £ e> J£ 

va^^^ ^^AS:^#ol|&«fH : ?•ttr4^*■e^<H)fe$nTv^)&v^ 0 miz, HNG # 

tt» ^3J:tfM*#Mttl:f Ltfc»A HNG. AGA-HNG V fei^-etl^^^^^ffl 

■znzmmmz. Tjvv^^^^mizmm^^nmmmm^m-t^mmii vx 

[0 0 8 3] 

SEQUENCE LISTING 

<110> Keio University 

<120> Humanin, a novel polypeptide that protects neuronal 
death 

<130> KUV-102DP1 

<140> 
<141> 



ffi!E#2 0 0 0 - 
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<150> JP 1999-264679 
<151> 1999-09-17 

<160> 42 



<170> Patentln Ver. 2.0 

<210> 1 
<211> 85 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 1 

aattcaccat ggctccacga gggttcagct gtctcttact tttaaccagt gaaattgacc 60 
tgcccgtgaa gaggcgggca ggtac 85 

<210> 2 
<211> 77 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 
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<400> 2 

ctgcccgcct cttcacgggc aggtcaattt cactggttaa aagtaagaga cagctgaacc 60 
ctcgtggagc catggtg 77 

<210> 3 

<211> 79 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: artificially 
synthesized* sequence 



<400> 3 

ctgcccgcct cttcacgggc aggiteeaattt' ca&tgg&taa aag't-aagagapcagetgaaec 60 
ctcgtggagc. cat'gtggtg . 79 

<210> 4 
<211> 75 
<212> DNA 

<213> Homo sapiens 

<220> 
<221> CDS 
<222> (1)..(72) 

<400> 4 

atg get cca cga ggg ttc age tgt etc tta ctt tta acc agt gaa att 48 
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Met Ala Pro Arg Gly Phe Ser Cys Leu Leu Leu Leu Thr Ser Glu lie 
15 10 15 

gac ctg ccc gtg aag agg egg gca tga 75 
Asp Leu Pro Val Lys Arg Arg Ala 

2Q 

<210> 5 

<211> 24 

<212> PRT 

<213> Homo sapiens 



<400> 5 

Met Ala Pro Arg Gly Phe Ser Cys Leu Leu Leu Leu Thr Ser Glu He 
15 10 15 

Asp Leu Pro Val Lys Arg Arg Ala 

20 

<210> 6 
<211> 34 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence (sHN-FLAG) 

<400> 6 
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Met Ala Pro Arg Gly Phe Ser Cys Leu Leu Leu Leu Thr Ser Glu He 

15 10 15 

Asp Leu Pro Val Lys Arg Arg Ala Gly Thr Asp Tyr Lys Asp. Asp Asp 
20 25 30 v 



Asp Lys 

<210> 7 
<211> 24 
<212> PRT 

<213> Artificial Sequence 



<220> 

<223> Description of Artificial Sequence: artificially 
synthes ized sequence (HNR) 

<400> 7 

Met Ala Pro Arg Gly Phe Ser Cys Arg Leu Leu Leu Thr Ser Glu He 

15 10 15 

Asp Leu Pro Val Lys Arg Arg Ala 

20 

<210> 8 
<211> 24 
<212> PRT 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence (HNG) 



<400> 8 

Met Ala Pro Arg Gly Phe Ser Cys Leu Leu Leu Leu Thr Gly Glu He 

15 10 15 

Asp Leu Pro Val Lys Arg Arg Ala 
20 

<210> 9 
<211> 24 
<212> PRT 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence (HNA) 

<400> 9 

Met Ala Pro Arg Gly Phe Ser Ala Leu Leu Leu Leu Thr Ser Glu He 

15 10 15 

Asp Leu Pro Val Lys Arg Arg Ala 

20 

<210> 10 
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<211> 24 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially ~~ 
synthesized sequence 

<400> 10 

Met Ala Pro Arg Gly Phe Ser Cys Leu Leu Leu Leu Thr Ser Glu He 
15 10 15 

Asp Leu Pro Val Ala Ala Ala Ala 

20 

<210> 11 
<211> 19 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 11 

gggtgttgag cttgaacgc 19 

<210> 12 
<211> 23 
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<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synth e siz e d sequence (deltaNl-Humanin) 

<400> 12 

Ala Pro Arg Gly Phe Ser Cys Leu Leu Leu Leu Thr Ser Glu He Asp 
15 10 15 

Leu Pro Val Lys Arg Arg Ala 

20 

<210> 13 
<211> 22 
<212> PRT 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence (deltaN2-Humanin) 

<400> 13 

Pro Arg Gly Phe Ser Cys Leu Leu Leu Leu Thr Ser Glu He Asp Leu 
15 10 15 

Pro Val Lys Arg Arg Ala 
20 
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<210> 14 
<211> 21 
<212> PRT 

<213> Artificial Sequence 



<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence (deltaN3-Humanin) 

<400> 14 

Arg. Gly Phe Ser Cys Leu Leu Leu Leu Thr Ser Glu He Asp Leu Pro 
15 10 15 



Val Lys Arg Arg Ala 

20 

<210> 15 
<211> 20 
<212> PRT 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence (deltaN4-Humanin) 

<400> 15 

Gly Phe Ser Cys Leu Leu Leu Leu Thr Ser Glu He Asp Leu Pro Val 
15 10 15 



ffi§E#2 0 0 0 
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Lys Arg Arg Ala 

20 

<210> 16 

<211> 10 

<212> PRT 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence (deItaN5-Humanin) 

_____ 

Phe Ser Cys Leu Leu Leu Leu Thr Ser Glu He Asp Leu Pro Val Lys 
1 5 10 15 

Arg Arg Ala 

<210> 17 
<211> 18 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence (deltaN6-Humanin) 



2000-3085470 
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<400> 17 

Ser Cys Leu Leu Leu Leu Thr Ser Glu He Asp Leu Pro Val Lys Arg 
15 10 15 

Arg Ala 



<210> 18 
<211> 17 
<212> PRT 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence (deltaN7-Humanin) 

<400> 18 

Cys Leu Leu Leu Leu Thr Ser Glu lie Asp Leu Pro Val Lys Arg Arg 

15 10 15 

Ala 



<210> 19 
<211> 16 
<212> PRT 

<213> Artificial Sequence 

<220> 
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<223> Description of Artificial Sequence: artificially 
synthesized sequence (deltaN8-Humanin) 

<400> 19 

Leu Leu Leu Leu Thr Ser Glu He Asp Leu Pro Val Lys Arg Arg Ala 

— i 5 te rs 

<210> 20 
<211> 16 
<212> PRT 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence (deltaN2 deltaC6-Humanin) 

<400> 20 

Pro Arg Gly Phe Ser Cys Leu Leu Leu Leu Thr Ser Glu He Asp Leu 

15 10 15 

<210> 21 
<211> 17 
<212> PRT 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: artificially 

synthesized sequence (deltaN2 deltaC5-Humanin; HN-17) 
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<400> 21 

Pro Arg Gly Phe Ser Cys Leu Leu Leu Leu Thr Ser Glu He Asp Leu 
15 10 15 

Pro 



<210> 22 
<211> 18 
<212> PRT 

<213> Artificial Sequence 



<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence (deltaN2 del taC4-Humanin) 

<400> 22 

Pro Arg Gly Phe Ser Cys Leu Leu Leu Leu Thr Ser Glu He Asp Leu 
15 10 15 

Pro Val 

<210> 23 
<211> 20 
<212> PRT 

<213> Artificial Sequence 

<220> 
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<223> Description of Artificial Sequence: artificially 
synthesized sequence (deltaC4-Humanin) 

<400> 23 

Met Ala Pro Arg Gly Phe Ser Cys Leu Leu Leu Leu Thr Ser Glu lie 
1 5 W 15 

Asp Leu Pro Val 

20 

<210> 24 
<211> 17 
<212> PRT 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence (HNG-17) 

<400> 24 

Pro Arg Gly Phe Ser Cys Leu Leu Leu Leu Thr Gly Glu He Asp Leu 
15 10 15 

Pro 

<210> 25 
<211> 17 
<212> PRT 
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<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized* sequence 



<400> 25 

Ala Arg Gly Phe Ser Cys Leu Leu Leu Leu Thr Gly Glu He Asp Leu 

15 10 15 

Pro 



<210> 26 
<211> 17 
<212> PRT 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 26 

Pro Ala Gly Phe Ser Cys Leu Leu Leu Leu Thr Gly Glu He Asp Leu 

15 10 15 

Pro 
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<210> 27 

<211> 17 

<212> PRT 

<213> Artificial Sequence 



<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 27 

Pro Arg Ala Phe Ser Cys Leu Leu Leu Leu Thr Gly Glu He Asp Leu 

1 - 5 10 - ... 15 



Pro 

<210> 28 
<211> 17 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 28 

Pro Arg Gly Ala Ser Cys Leu Leu Leu Leu Thr Gly Glu He Asp Leu 

15 10 15 
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Pro 
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<210> 29 
<211> 17 

<212> PRT 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 29 

Pro Arg Gly Phe Ala Cys Leu Leu Leu Leu Thr Gly Glu He Asp Leu 

1 5 10 15 

Pro 



<210> 30 
<211> 17 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 30 
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Pro Arg Gly Phe Ser Ala Leu Leu Leu Leu Thr Gly Glu He Asp Leu 
1 5 10 15 

Pro 



<210> 31 
<211> 17 
<212> PRT 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 31 

Pro Arg Gly Phe Ser Cys Ala Leu Leu Leu Thr Gly Glu He Asp Leu 

15 10 15 

Pro 

<210> 32 
<211> 17 
<212> PRT 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: artificially 

6 1 ffiliE# 2000-3085470 




#2 0 0 0-2 0 1 4 5 6. 

synthesized sequence 



<400> 32 

Pro Arg Gly Phe Ser Cys Leu Ala Leu Leu Thr Gly Glu He Asp Leu 

1 5 10 15 



Pro 



<210> 33 
<211> 17 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 33 

Pro Arg Gly Phe Ser Cys Leu Leu Ala Leu Thr Gly Glu He Asp Leu 

1 5 10 15 

Pro 



<210> 34 
<211> 17 
<212> PRT 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 34 

Pro Arg Gly Phe Ser Cys Leu Leu Leu Ala Thr Gly Glu He Asp Leu 

15 10 15 

Pro 

<210> 35 

_____ _ _ 

<212> PRT 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 35 

Pro Arg Gly Phe Ser Cys Leu Leu Leu Leu Ala Gly Glu lie Asp Leu 
15 10 15 

Pro 

<210> 36 

6 3 miE# 2000-3085470 



<211> 17 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> D e scripiiuii uf Artificial Sequence: artiiicially 

synthesized sequence 

<400> 36 

Pro Arg Gly Phe Ser Cys Leu Leu Leu Leu Thr Ala Glu He Asp Leu 

1 5 10 15 

Pro 



#2000-2014 5 




<210> 37 
<211> 17 
<212> PRT 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 37 

Pro Arg Gly Phe Ser Cys Leu Leu Leu Leu Thr Gly Ala He Asp Leu 

1 5 10 15 

Pro 
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i 



#2 0 0 0 — 2 0 1 4 5 6 



<210> 38 

<211> 17 

<212> PRT 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 38 

Pro Arg Gly Phe Ser Cys Leu Leu Leu Leu Thr Gly Glu Ala Asp Leu 

15 10 15 

Pro 

<210> 39 
<211> 17 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 39 

Pro Arg Gly Phe Ser Cys Leu Leu Leu Leu Thr Gly Glu He Ala Leu 
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1 5 10 15 

Pro 

<210> 40 

<211> 17 
<212> PRT 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 40 

Pro Arg Gly Phe Ser Cys Leu Leu Leu Leu Thr Gly Glu He Asp Ala 

1 5 10 15 

Pro 

<210> 41 
<211> 17 
<212> PRT 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

6 6 ffiSE#2 0 0 0 - 3 0 8 5 4 7 0 
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<400> 41 

Pro Arg Gly Phe Ser Cys Leu Leu Leu Leu Thr Gly Glu He Asp Leu 

15 10 15 



Ala 

<210> 42 
<211> 24 
<212> PRT 

<213> Artificial Sequence 



<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 42 

Met Ala Pro Ala Gly Ala Ser Cys Leu Leu Leu Leu Thr Gly Glu lie 

1 5 10 15 

Asp Leu Pro Val Lys Arg Arg Ala 

20 

[Hi] 

Humanin cDNA t? U-yiZ&Vf V642I APP&C J: ZMffitt* 7 > $ ^4 X~? 
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DNA$T#£, *%:R^BE#f (-934^e>600; lSB©tS(i Humanin ORF (D^M 

<Dm.mzMfoL. to)im.mwit -1 -e&s) ic^f-LTS^s-efc. V6421 app 

KlJ:y*#S*i* Fll/EcR ^Bg©mU8g5Etc^f-rs^ti^©?SttS:^tC^-r o Fll 
/EcR HHfigiC V642I APP $ pIND (l#g) l^g© pEF-BOS * 

fctt-^tl-^tlODNAWT^rSra- K"r«> pEF-BOS £ 3 B£ffi h ^ >X 7 m ? bU ffi 

v i t x $ y a v > 7T7z^TOca c ■ fc. h'j/w tit^ifutt ^ -nc j: y jmm 

ZMfcLfe. pEF-BOS £ h5>X7x^ h bfe«^^tl^(5DDNA^T^S: 
[02] 

. ^ #J V. > &v <fc *J tl £ V642I APP ..©»5U5; J: 3 tt&MfflgIC 
DT63 £ DT171 ^ D - ><7)^$:^-rig-eS>-5o Fll/EcR flfflBtC, 0Q##-fy> 
f|#M V642I APP -7^7.$ K£&£, pEF-BOS, DT63. 2;£:&DT171 (DT63£D17 
1» PEF-BOS tC? n->fb3;fxT^£) & h7>X7i?M, Ponasterone ( 

# >r y > © 72 ^ ratu h y n y •? ;i/ - mm r v -fe >f ic j; y fluft&& sj^ l 

<Z>&£$MiI&, 3 N ^ 3 >©jji£l|l©¥i£±S.D.£^-t 

o DT63i:DT171tt® 1 iCj^£*lTV^ 0 
C®3] 

FAD^^©^lCj:y^#StlS#M«IHBS5BlCfc^-& DT63 9n-><D%jm 
^itit^S. FllMJZ pcDNA &fc& V642I APP, NL-APP. M146L PS-1, % 
L<& N141I PS-2&H- pcDNA fc&lC, pEF-BOS (vec) DT63 £ 

pEF-BOS l:h7>X7x7M 72B#rai##4,fc„ *MS?B & h U > 

[04] 

FADiH-fS^-tf) h7>7 7x^i/a>lCj:§ Fll iiM<Z)ii$fflfl£5EJC£&7 -5 DT29, D 
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T44, fcitf DT171 ^n->0»*SStHT*i. Ef3£|i«fC, FllMfC 
pcDNA V642I APP, NL-APP, M146L PS-1, % L < tt N141I PS-2&Z2-K 

t5 PcDNA £&iC, pEF-BOS (pBOS) DT ^D->S:3-FtS pEF-BOS 

''fciiyWi&Lfc. DT29£DT44&01 {C^$*iT^£ 0 3 o©HJ^$:|^^(C=fTo fc 
^<-y^?5 i «rJBa?Eg)XLap (b9^yx^g>&U pcUNA + pBOS) — 

ix^m^x^r^ mn&mmt'p&K £%3mft-Dfc B h*©^-/*-©** 

[05] 

FAD5t^©»^tC i y»#StlS#«jtlffJ!a5ElCfeW«, HumaninSrzr- K"T& 
K PHN ©^H£^0T?&&„ FllHf]fctc£'<*#- (pcDNA) 
V642I APP. NL-APP, M146L PS-1, L < it N141I PS-2£n- pcDNA £ 

pFLAG iifefcj: HN ^n-K-r^ PFLAG (pHN) 2: h =y y y.~7 x ^ h L 72B# 

[0 6] 

V642I APPtCj: U^#$tl^>#S«5BtCi3^S, pHN £h^>*7x^hb 
fcFllJWje^P)©«*±lif©W1W5ar^S:^-rBI^feS D Puttie pcDNA 
V642I APPSrn-K-TS pcDNA !:M##«Tt3l|Kh7>X7x^ 18 
%FBS£^t? HamF-12 T? 2 B*ra#$| CM/Fll-pHN (CM/pHN) , CN/Fll-vec 

(CM/vec) % SifcttSrP&igMfi (18%FBS£#tf#rb^ HamF-12) T?67H£|gi&§| 

M?E£ML£ 0 i»3@©i4UcIMW^±SJ.I:ito p<0.01 
& Student © t tC <fc £ „ 
[07] 

phn& h7>^7i? s isfcmffiffi<Dmm±miz$&n2> HN jKU^^K© 

MSfSfJStat^S. £.£tp£:<Drt*MZ % MS&tti&m (30 /tg protein 
) &&Zfmm±m (20/i I) &Tris/Tricine^;i,*£jC*«&#L mFLAG£n;fls$:M^ 
fc^A;^n>yh5:|?ofc^5:^t ( 1: h ^ 7 x ^7 1/ 3 L©iJM ; 
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2 : pFLAGS: h^y^-y^t h ; 3 : P HN£ h ^ 7 x LfcifflJjS) 

o *tf>/t*;W£. P HN, pHNG, *fcfcj:pHNA £ h =y >X 1 oc ^ f. L £i»fl§<Z>ig#Jt 

U^y^R©#-f ^-Sr&^SfciMC, ^Ifcll® sHN-FLAG (MAPRGFSCL 
LLLTSE I DLP VKRRAGTDYKDDDDK : TWiit FLAG* ?) (MFm^ : 6 ) ©>f^;y D 

y hfeffofc<S.%feati-, ^g)^lfttj:4|BIJe<Xim » ;aSL/c, 

[08] 

±rt*JV : L9R&JSIC J: »; HH^jBJIft^JC^tfeStlft <45rii S:wtHlf*S 
o Fll^JIgfC P HN, pHNA, ^fcfcfcpHNR (L9R HN£ zr - F"T £ pFLAG) £hr7>X 
7l ^ u WiB«c*«arffi*6J:0t«#±»feiajRu H7fcW«K:mFL 

T^*K: m<D*/y+»mmm&*i%&%:vk'?RT*$>Z a EGFP cDNA (l/->2 
) , HN-EGFPife-^-cDNA (U->3) „ -fefctt HNR-EGFP cDNA (P->4) ZFUMM 

fcttJ»-fc» (*T/^;P, 20 A g/U->) £ffiEGFP#U *n-^Mftft (1/20 
00) 13 *TfMm&tt* (1/5000) feffi^Ay^ny hCJty* 
#rL£ 0 I;U;i/0l/->i}ih7^7i^i/ 3 >l:lTb^^o0llI||^ 

[09] 

V642I *P?tz*y*mi<ti*ttmMmj6izt$n&* (shn) &&ri*:o>m 

I©iiftOM?:gt0tSSe FlljflM&JC V642I APP& n- pcDNA & 
h^>^7oi^hL. i^^ll© sHN (5c^© HN) (IB#J## : 5) , sHNG 
(S14G) (iB^J##: 8) , sHNA (C8A) (@B#|## : 9) , C8£:frU£ sHN © 
^>f^-M (C8-C8) , ££££ C^© KRRA & AAAA {Ctf^Lfe sHN (KRRA21/22 
/23/24AAAA) : 10) tfilLfe. h7^7x^i/ 3 > 72«H« 

[010] 

M146L PS-1, N141I PS-2. * £ « NL-APP IC «fc ij IN»3tl«ttft|ir«0EIC£»t 
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£ sHN, sHNG, sHNA©^?:^-rilI^$>^o H9tiiC M146L PS-1 

, N141I PS-2, NL-APP cDNA & h7>X7i^Mfc Fll 

&^gtf> sHN (jc HN) , sHNG (S14G) , $.tcit sHNA (C8A) T'jGlbfc. 

h^>^^^^>> 3 > 72BfH^fc, hyyt>^-^|»ryfe>f IcfeyjttJBjE 
lH1 1 j 

FMmfe^&mmzj: vmmzt],z>nmffimiz&tfz> phn, p mg, p hna 

©»*S:^"r0"tf**. mffiMiZ&K? $- (pcDNA) V642I APP, NL- 

APP, M146L PS-1, =feb<» N141I PS-2&n- pcDNA £&tC, pFLAG * 
HN ^rr-FfS PFLAG (pHN, pHNG, &1L\Z pHNA) £h^>;*ya:^ M 

©M3£L7c^©Mr±S.D.£^-r o 
[HI 2] 

TO + S.D.fc^o 

A: zl>?94 Q79 ©«3KK:«I: y 5l#jgr StiSWrSiMlfijeK: 

£#6. PHN> pHNG, pHNA tf>£&:3ltf>*C#n„ Fll/EcR gffifC, i^^V 

>SI#M Q79 K£#lC (pFLAG) , pHN, pHNG 

, %V<\Z PHNA5: h^yx:7ai^ M, x^^>f y>#^ET(+)*fel±*#*ET 

B: 31^ 94 V y"ZMM£frZ> NL-APP, V642I APP, M146L PS-1, N141 

i ps-2 o>$m\z& v%\%mz.zti£wmmmmz-&vf^ m&nh^yxy x. 

*S/ayKJz&mMl£Wfffl%l&. A HmV&ftT^ Fll/EcR jfimeic, m?94V 

ymmmFM)m^y°^^^ K£&tc, pflag tfciz p hn H7>^7x^ hi 

c: x^^-ry>T^stis Q79 <Dmmz&v5\%Mz.2tiz>wmMmmz 

sHN, sHNG, sHNA ©^Mc^ftlo Fll/EcR $flfl£(C, 31^7 94 V 
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ymmm Q79 ^^K&h7>^7i^hu i*m © shn. shng. s 

# #V V >&3ilJ&&©72B^ffcK*n]|S?E& h y ^°>^;i/-#I^T y iz>ftc <fc y $1 
D: :n*#y y>-e^»3*l«6 NL-APP, V642I APP, M146L PS-1, N141 

1 ps-2 M#i%iz£v*\gi&z<*ti&nmmM*eiz&\rt&^ ssmwwsmmM 

. C £|^t^#T% Fll/EcR jffljBglC, X^^T-f y^^FAD^^^^^^ K 
[01 3] 

ALSM^SODl^M^^ }) nmtS.tl Z> W&mti&fciZlS W SBNJ3 J: tf^<Z>#jtlft 

A: ALSM*S0Dl|g^#©^JC«fcy8|»Sn«ttr«IIIIflS5EK:feW-«, pHNCDn 
h7>^7x^^a>©M©m Fll MJfiJC, ALSgS^M S0D1 (S0D1 <D 
A4T. G85R. * t£G93A SJMflO S:3-Ft5 PEF-BOS&. (pFLAG 
), pHN i:ft}:h7>77i^afc HHfl&5E& h V rt-yffr-mw? 

b: kLsmmsoDi&mfo<D&mz&vmmznznmmMmzi8v&. shn, shn 

G, sHNA 0>3MI<D$C$H O Fll HffJBBlC, A4T, G85R, ££teG93A S0D1 5:3 

-Ki"S PEF-B0S£ h^y*73i? hU 100 © sHN, sHNG, sHNA 

[014] 

A/3 &C«fc y«*S*l*«Jf^«##S©jWlia5EK:feW-« HN ODS&^&^-rfiffill 
0^tli^-efe€>o f$*ftfc«&«S:3*Lfc. SJ^^RttgS:, sHN (lOnM, 1 
O/iM) , lOnM sHNG, 10 a M sHNA (7)#^ET * & tt##£T*e 25 a M ©A 

/si-43 X- 72 mmmmL&o k^i-Amm<Dmmemmmi^ mmLt^mmmm 

©HNsKy/<^KS: 1 E»iWLfc B A0 l-43tf>»IJi. * b 
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, -LIB t. ffl D$Hi§t(£>sHN^ ft&sMk £50 filMD k @ 1-43 %&tiffiM&mi&$:&£; 
[015] 

£<, E^U&igM© sHN. sHNG. sHNA ©#£T£ 

fcte^MET"? 25 a M <Z>A/3 1-43£»IL£: 0 HN^U KOMHiH 1 4 £ 

10 sHN HN^#^©#^ET^fe«##^T, 20 M<Z>:c b 

mi 6] 

mBVt=.mm<D sHN. sHNG. lttz.lt sHNA 0#«Tt fc{i*#«Tt' 
25/iM ©A/S l-43£8s#nL£ 0 HNtKU K©»«ia 1 4 £ H?*iMfo £ D 

A/s«tsg§^cD24. 48. &f=.m2mf%mzmmm*<DLmAitwfei'fco hnjku^ 

^ F0#«Ttfe^#4Tt2O/iH©x h*°-9->f K^SL£#Mfr e>©LDH 

mizs m<DmiList=.mm<D¥-t%±s.]).$:^-t □ 

[017] 

A01-43 (CJ: U^#$tie^^#W^©iJ^{C^W-g> HN ©^3:^ -TBI 

. H^Lfeft^a^© HNjKU^^ K©#^ET*^«^#^ET-e 25 #M ©A/3 1 
-43£8sflIlL£ 0 HN^fU^^ F©^*Uii® 1 4 h^lCiff ofeo Aj8 1-43 #131 
© 72 ^r^C Calcein-AM "e^fe$:^ofe= mffimz&W 2>MmZ£.MMT*& 
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m 

[018] 

Lfr-mmmmo HN^u^^K©^T^^tt##^T-e 25^ ©A01-43& 

mtoLfc 0 HN^U^^K©^«01 4tm&iZ.fi^f- . A 01-43 &S© 72 

Calcein-AM T?&fcfcf?V\ Lfc. £j£ttJB<Z>&3fett 

ffte 3COC0 (unit/well) ^ftt^T; rtt STSHTfr b£ D 31 ^ fc. N^^H^ 

[01 9] 

KO*4r*|B«tf»T*©HN mRNA©^3l£^i-0-£&<5 o t h M^© /K L) A-RNA 

t£19mer (b) , £fetiDT77 (c) ^ZfU~zft.LX7\4zfV ^-fXStfe (1 
2:^K, 3:#&|£. 4:*», 5:JftjflU 6:JJ$fl$, 7:»»U 8:JffHU 9:/Js^, 1 

Ti^WmWWmm . u) iiSBl^T^ /s-actin^^n- 

[02 0] 

LfesKU A-RNA (2^g/lx->) £l.2%72fn -*^/l/T?*jK*ttU ^n>^ 
#U «^U^T>^-fe>>?.HN (jfeJi) sfcfcttjS-actin (£T) S^n-^CbT 

6:W«, 7:JffJ«, 8:/N» % 9:fiN 10:&Jt, 11: Aff> . 

©«^?&««*3fe©3KUA-RNA*^ny NStlfei/- h (l:itfHg^, 2:ffiff@t^, 3 
4:f|@J3l, 5:/M«, 6:flifr) «»Lfc7>*-fe>*HN (^±) £ £ 

j:e>{c, £A^;i/^i«fi54©ii$a^©/jf y a-rna & u->6K:ac»LT/w 

^ V #^ iz - 3 y o 
[02 1 ] 
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V6421 app iz&vmmzft&nmMM<DfflMmz&tf&MXikmm<b<D®£kit 

IZ V642I APP cDNA n5>X7i^ M, 72B£r^fC^J^?6£: h U 
mUYvMJ IZ£ W^Lfe. £_t(Z)/\°*;i/te, E^L££?&N3fc^:X3cHN© 
M^mSr^-rc #±<Z>A*;W£, l25tbfe<J:e»^, AN2 HN<DC^^^jKU ^ 

[02 2] 

4m<nm&z?kVAfc^iz£vz\gmz\zn&nmfflffimz&tfz> an3 hn£ 

JtrJP HN-17 ©il^tgtfeS. 10/iM <Z)AN3 HN£fc& HN-17 tf>#&T£ 
7U£##&T, FllifflflgtC V642I APP, NL-APP, M146L PS-1, ££teN141I PS-2 
cDNA£ h7>^7i^hU 72^^mtC h U 7\° > ^;i/-^|^T <y iz >f IC J; y iffijfi 

nmmmrtvnfflizisvz w-u <D%j5k<Dm*-i&&mm&&?o m<D£z>iz®. 
mmzmmzmM2^t~&&w-i7<D&&T&r~te4¥&&T'c. fh«c#fad 

MteJ- (V642I APP, NL-APP, M146L PS-1, *fc«N141I PS-2 cDNA) ^mUlZV 

Th7>X7x^Mfc„ 72B£IBfffeic h Vrt>?Ji-m&Ty J £4lz£VMM?£ 
[02 3] 

4 8<B#|;feSFAMt^;i3J:tfA0 1-43JCJ: »J §1 £jB£ $ tl^ttHKl^t 
2> HNG-17tf)Alag#|#; (Ala-scanned HNG-17) 10nM ©A 

lamWk^tltc HNG-17 ©#&T * 7c li##^ET, 3aftig*#M£ 25aM)A0 1-4 

1-<5 2>\ *fc»Fll*IIii&K: V642I APP, NL-APP, M146L PS 
-1, *fc«:N141I PS-2 cDNA* h^>X:7ni* h (ffitf>r?*;i/) L/, 72B£|J9|fetC 

Nu^^^-^^ryiz^ricj: vffiffijezmfeistL. ^ti^tuDkumm hng- 

TV^„ ^^^tl©AlaSm^©T^ /MBEJWU JlilCgB^J#-^ : 2 5-4 HZ 
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^Ifeo fflx.lt. :£_h/\°*;WC£V>T, lOnM <Z> ARGFSCLLLLTGEUDLP (Ti&g£3[ 
^fcAttP^fcS&Sftfc) (@B#J## : 2 5) ©#£TT*$gfSJg§|#^$: 25/iM 
Aj8 1-43T?72Bfr|8l>f h bfe»^, M^©.fct§?g{+ 75.3 + 4.4% (30 

©5fiAlbfe|IM(D^±S.D.) Aj8 1-43tCJ:S>f >dPa.^-S/3>{Cfc^« 
i$fflfl£?Etf>J» (76.1 + 4.7%) ^|SI^-e$)o^o 10nM <D HNG HNG-17 © 

tl^tl 29.3±0.9%£&te 28.8±1.3%T»y, *j£^MlC fe^S^^BCDjfc^ 
(30.0±1.6%) £|Sf^&o£ 0 Tno Tj ttFAKftfi-?- & f> =y > X 7 cr ^7 *, 3 > 
bTV*&V**MfiL r V ecj te^^? h5>^7if h Lt=.fflffi, r n ojJ± 
>KU^^ KT-M3IbT^&^«©^:3l&^t- 0 ^EI&^T 3 m&miL b£§H 
m©¥i^ + S.D.$:^-r o 
[02 4] 

4 Stf>ll& 3FADit^£ £Z$k@ 1-43K J: U 51 ^ jg d $ S#S«Hflg^BlC*f-r 
S~AGA : iNG - l^!f#¥TT¥y _ ®^^ 
<2#£T£fckfc###T, 25AM<^>A/Sl-43T*^a (A*;i/B) f 

&J&\ ££&Fll$JjJ£&C V642I APP. NL-APP, M146L PS-1. ££«N141I PS-2 cD 
NA£ h7>^7i? h (/\°*;i/C~F) U 72B£|^lC h U A>?Vl/-^Bfc7 
-<lZ£Vffim3i£*W?£Vfc 0 A/3 £M^fc30f^##i&<Z>^ifclCfcV^tt, =1 > 
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